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THE  RICE   INSTITUTE 
GENERAL  STATEMENT 

The  Rice  Institute  bears  the  name  of  the  founder,  the  late  Wil- 
liam Marsh  Rice.  Dedicated  to  the  advancement  of  literature,  sci- 
ence, and  art,  its  educational  program  of  liberal  and  technical 
learning  may  justify  the  designation  "Institute"  as  representing 
the  functions  of  a  teaching  university  and  those  of  a  research 
institution.  The  Institute  was  incorporated  in  1891  under  a  broad 
charter  granting  the  trustees  large  freedom  in  the  future  organi- 
zation of  a  non-poHtical  and  non-sectarian  institution  to  be 
dedicated  to  the  advancement  of  letters,  science,  and  arts. 

Since  the  opening  in  1912,  the  highest  ideals  of  scholarship  have 
been  upheld,  and  graduate  study  and  research  have  been  carried 
on  as  a  principal  means  of  advancing  the  several  fields  of  learning. 
The  degree  of  Doctor  of  Philosophy  has  been  awarded  in  the 
fields  of  mathematics,  physics,  chemistry,  biology,  chemical  en- 
gineering, English,  history,  and  French.  This  degree  represents 
the  completion  of  at  least  three  years  of  advanced  study  after  the 
award  of  a  suitable  bachelor's  degree,  and  in  most  cases  four  or 
more  years  are  required.  It  also  represents  the  completion  of  an 
original  piece  of  investigation,  the  report  of  which  constitutes  the 
thesis.  The  thesis  must  be  deposited  in  the  Institute  library  in  ac- 
cordance with  the  established  regulations  (see  page  2).  As  final 
evidence  of  his  preparation  for  this  degree,  the  candidate  must 
pass  a  public  oral  examination. 

The  degree  of  Master  of  Arts  is  available  in  the  foregoing  and 
other  fields  of  study,  and  the  degree  of  Master  in  Architecture  or 
Master  of  Science  in  a  branch  of  engineering  (M.S.  in  Ch.E., 
M.S.  in  C.E.,  M.S.  in  E.E.,  or  M.S.  in  M.E.)  may  be  obtained. 
Each  of  these  degrees  represents  the  completion  of  at  least  one 
full  year  of  advanced  work  in  a  special  field.  Such  programs  wall 
generally  include  a  piece  of  original  work  embodied  in  a  thesis, 
and  the  candidate's  preparation  will  be  evidenced  by  a  public 
examination.  Students  whose  undergraduate  preparation  has  not 
included  suflBcient  specialized  work,  or  whose  time  is  partly  occu- 
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ji  THE  RICE   INSTITUTE 

pied  with  teaching  duties,  may  require  at  least  two  years  to 
complete  the  requirements  for  a  master's  degree. 
Language  requirements  for  advanced  degrees  are  as  follows: 

A  candidate  for  the  master's  degree  will  be  expected  to  demonstrate 
a  reading  knowledge  of  either  French  or  German  to  a  committee 
composed  of  one  representative  of  the  appropriate  language  department 
and  one  representative  of  the  candidate's  major  department. 

A  candidate  for  the  degree  of  Doctor  of  Philosophy  will  be  expected 
to  demonstrate  a  reading  knowledge  of  either  French  or  German  to  a 
committee  composed  of  one  representative  of  the  appropriate  language 
department  and  one  representative  of  the  candidate's  major  department. 
In  addition,  he  will  be  expected  to  demonstrate  to  the  satisfaction  of  the 
Graduate  Committee  a  reading  knowledge  of  one  other  language  ap- 
proved by  his  major  department. 

The  Committee  on  Graduate  Instruction  has  authorized  three 
scheduled  periods  for  the  language  examinations  required  of  all 
candidates  for  the  M.A.  and  Ph.D.  degrees.  The  initial  examina- 
tion will  be  held  during  the  first  week  after  registration.  This  is 
the  latest  period  in  which  Ph.D.  candidates  may  fullfill  the  lan- 
guage requirements  for  graduation  in  the  following  June.  A 
second  examination  will  be  scheduled  during  the  first  week  of 
the  second  semester  and  the  third  examination  will  be  conducted 
in  the  first  week  of  May.  Candidates  for  the  M.A.  degree  may 
satisfy  the  language  requirements  in  any  of  these  three  examina- 
tion periods. 

Graduate  students  must  consult  with  the  German  and  French 
departments  to  determine  the  exact  time  and  place  of  these 
examinations  and  inform  their  research  directors  to  select  a 
suitable  book  or  journal.  The  choice  of  the  material  is  entirely 
up  to  the  research  director;  the  judgment  of  the  ability  to  read 
this  material  rests  entirely  with  the  language  departments. 

The  following  regulations  govern  the  deposit  of  all  theses.  Can- 
didates should  apply  to  the  Librarian  for  detailed  instructions 
concerning  format. 

1.  The  thesis,  in  final  form,  should  be  presented  in  triplicate  to  the  pro- 
fessor in  charge  of  the  thesis  work,  not  later  than  May  1.  It  should 
be  fastened  together  in  such  a  way  as  to  avoid  loss  or  mutilation  of 
pages,  but  without  punching  any  holes  in  the  sheets.  A  compression 
binder  is  recommended. 

2.  After  securing  the  approval  of  the  professor  on  the  title  page,  the 
candidate  should  then  present  the  three  copies,  together  with  a  fee 


GENERAL   STATEMENT 

of  $9.00  to  cover  the  cost  of  binding  ( $3.00  per  copy)  to  the  secretary 
of  the  Committee  on  Graduate  Instruction  on  the  second  floor  of 
Lovett  Hall,  not  later  than  May  15.  Theses  more  than  one  inch  in 
thickness  must  be  bound  in  more  than  one  volume.  Candidates  may 
have  additional  copies  of  the  theses  bound  for  their  own  use  at  the 
rate  of  $3.00  per  copy. 
3.  The  secretary  of  the  Committee  on  Graduate  Instruction  will  have 
the  copies  deposited  in  the  library,  where  the  thesis  will  be  checked 
by  the  library  s  staflF  for  correctness  of  form.  ...  If  minor  corrections 
or  changes  in  the  thesis  are  necessary,  the  candidate  may  have  an 
opportunity  to  make  them  after  the  examination,  before  the  final 
binding. 

By  special  arrangement  with  the  head  of  the  department  in 
which  he  is  speciaHzing,  a  graduate  student  who  is  ahready  a  can- 
didate for  an  advanced  degree  may  enroll  in  an  approved  research 
course  during  the  summer.  Such  enrollment  .will  be  for  a  twelve- 
week  period  starting  with  the  end  of  the  regular  academic  year. 
Laboratory  fees  only  will  be  charged. 

AppHcants  for  admission  to  graduate  study  are  advised  to  take 
the  Graduate  Record  Examination,  arrangements  for  which  may 
be  made  by  writing  to  the  Educational  Testing  Service,  20  Nassau 
Street,  Princeton,  New  Jersey.  Since  the  Rice  Institute  maintains 
an  examination  center  for  local  supervision  of  the  examinations, 
apphcants  in  the  Houston  area  may  make  the  necessary  arrange- 
ments by  applying  in  person  at  the  OflBce  of  the  Director  of  Ad- 
missions. Preference  will  be  given  to  applicants  who  earn  high 
scores  on  examinations  given  by  this  organization.  At  the  discre- 
tion of  the  Committee  on  Graduate  Instruction,  the  Graduate 
Record  Examination  or  other  examinations  may  be  required  of 
individual  apphcants. 

Application  for  admission  to  graduate  study  should  be  made  to 
the  Registrar  as  early  as  possible. 


INSTRUCTIONAL    AND    RESEARCH    STAFF 

EMERITUS  FACULTY 

Dean,  Alice  Crowell 

B.A.  (Rice)  1916,  M.A.  (Rice)  1919 
Librarian  Emerita 

Freund,  Friedrich  Ernst  Max 

Ph.D.  (Leipzig)  1902 
Professor  Emeritus  of  German 

LovETT,  Edgar  Odell 

A.B.  (Bethany)  1890,  M.A.,  Ph.D.  (Virginia)  1895,  Ph.D.  (Leipzig) 
1896,  LL.D.  (Drake,  Tulane,  Baylor,  Bethany),  Sc.D.  (Colorado  College) 
President  Emeritus  of  the  Rice  Institute 

McCants,  John  Thomas 

B.S.   (Marion  Inst.)   1902,  B.A.   (Marion  Inst.)   1905,  M.A.   (Virginia) 
1906,  M.A.  (Yale)  1909 
Bursar  Emeritus 

MORAUD,  MaRCGEL 

Agrege  de  I'Universite  (Paris)  1919,  Docteur  es  Lettres  (Paris)  1933 
Professor  Emeritus  of  French 

Slaughter,  John  Willis 

A.B.,  B.D.  (Lombard)  1898,  Ph.D.  (Michigan)  1901 
Lecturer  Emeritus  in  Civics  and  Philanthropy 

Tsanoff,  Radoslav  Andrea 

B.A.  (Oberhn)  1906,  Ph.D.  (Cornell)  1910 
Professor  Emeritus  of  Philosophy 

Wilson,  Harold  Albert 

M.Sc.   (Leeds)   1897,  D.Sc.   (London)   1900,   M.A.   (Cambridge)   1904, 

F.R.S. 

Professor  Emeritus  of  Physics 

FACULTY 

Adams,  John  A.  S. 

Ph.B.  (University  of  Chicago)  1946,  B.S.  (University  of  Chicago)  1948, 
M.S.  (University  of  Chicago)  1949,  Ph.D.  (University  of  Chicago)  1951 
Associate  Professor  of  Geology 
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Akers,  William  Walter 

B.S.  in  Ch.E.  (Texas  Tech.)  1943,  M.S.  in  Ch.E.  (Texas)  1944,  Ph.D. 

(Michigan)  1950 

Associate  Professor  of  Chemical  Engineering 

Alexis,  Joseph  E.  A. 

A.B.  (Augustana)  1905,  M.A.  (Michigan)  1906,  Ph.D.  (Chicago)  1918, 
Docteur  d'Universite  (Paris)  1930 
Visiting  Lecturer  in  German 

Altenburg,  Edgar 

A.B.  (Columbia)  1911,  A.M.  (Columbia)  1912,  Ph.D.  (Columbia)  1916 
Associate  Professor  of  Biology 

AuTEN,  John  H. 

B.S.  (Ohio  State)  1947,  Ph.D.  (M.I.T.)  1954 
Assistant  Professor  of  Economics 

Backus,  Kerby  Dewel 

B.S.  (East  Texas  S.T.C.)  1956 
Instructor  in  Engineering  Drawing 

Badger,  A.  S. 

B.S.  in  E.E.  (Rice)  1948,  M.S.  in  E.E.  (Rice)  1949 
Lecturer  in  Electrical  Engineering 

Baker,  Lee  E. 

B.S.  in  E.E.  (Kansas)  1945 
Instructor  in  Electrical  Engineering 

Barker,  J.  R. 

B.S.  in  Phy.Ed.  (Rice)  1949,  M.Ed.  (Texas)  1954 
Assistant  Professor  of  Physical  Education 

Baron,  Marvin  Joseph 

B.A.  (Rice)  1953,  M.A.  (Stanford)  1956 
Instructor  in  German 

Battista,  Joseph  Lloyd 

Certificat    d'fitudes    frangaise    (Bordeaux)    1919,    Diplome    d'Etudes 
superievures  (Bordeaux)  1919,  B.A.  (Michigan)  1920,  M.A.  (Washington 
Univ.)  1923,  M.A.  (Harvard)  1929 
Associate  Professor  of  Romance  Languages 

Bearden,  Francis  W. 

B.S.  (Texas  Tech.)  1947,  M.A.  (Columbia)  1949,  Ed.D.  (Columbia)  1954 
Assistant  Professor  of  Physical  Education 
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BlEDENHARN,  LaWRENCE  CHRISTIAN,  Jr. 

S.B.  (M.I.T.)  1944,  Ph.D.  (M.I.T.)  1949 
Associate  Professor  of  Physics 

Bird,  George  Richmond 

A.B,  (Harvard)  1949,  A.M.  (Harvard)  1952,  Ph.D.  (Harvard)  1953 
Associate  Professor  of  Chemistry 

Black,  Hugh  Cleon 

B.A,  (Rice)  1941,  M.Ed.  (Texas)  1947,  Ph.D.  (Texas)  1949 
Associate  Professor  of  Philosophy  and  Education 

Bland,  Robert  L. 

B.A.  (Central  Washington)  1953,  M.A.  (Columbia)  1954 
Instructor  in  Physical  Education 

Bonner,  Tom  Wilkerson 

B.S.  (Southern  Methodist)  1931,  MA.  (Rice)  1932,  Ph.D.  (Rice)  1934 
Professor  of  Physics 

Bourgeois,  Andre  Marie  Georges 

BacheUer   bs   Lettres   (Paris)    1921,   Bachelier  en  Droit   (Paris)   1923, 
Certifie   d'fitudes   superieures   de   lettres   (Paris)    1930,    M.A.    (Texas) 
1934,    Docteur    d'Universit^    (Paris)    1945,    Officier    de    I'lnstruction 
Publique  1945 
Professor  of  French 

Bray,  Hubert  Evelyn 

B.A.  (Tufts)  1910,  M.A.  (Harvard)  1916,  Ph.D.  (Rice)  1918 
Professor  of  Mathematics 

Brothers,  Dwight  Stanley 

B.A.  (Colorado  College)  1951,  M.A.  (Princeton)  1954 
Assistant  Professor  of  Economics 

Brotzen,  Franz  Richard 

B.S.   (Case  Institute)   1950,   M.S.   (Case  Institute)   1953,  Ph.D.   (Case 

Institute)  1954 

Associate  Professor  of  Mechanical  Engineering 

Brown,  Arlen 

Ph.B.  (Chicago)  1948,  Ph.D.  (Chicago)  1952 
Assistant  Professor  of  Mathematics 

BuRGHARD,  Herman  C.,  Jr. 

B.S.  in  M.E.  (Rice)  1950 

Instructor  in  Mechanical  Engineering 
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BuscH,  Arthur  W. 

B.S.  (Texas  Tech.)  1950,  S.M.  (M.I.T.)  1952 
Assistant  Professor  of  Civil  Engineering 

Camden,  Carroll 

A.B.  (Centre)  1925,  M.A.  (Iowa)  1928,  Ph.D.  (Iowa)  1930 
Professor  of  English 

Cason,  Carolyn 

B.S.  (Texas)  1934,  M.A.  (Teachers  College,  Columbia)  1939 
Director  of  Food  Service  and  Lecturer  in  Dietetics 

Chandler,  Asa  Crawford 

B.A.  (Cornell)  1911,  M.S.  (CaUfomia  at  Berkeley)  1912,  Ph.D.  (Cali- 
fornia at  Berkeley)  1914 
Professor  of  Biology 

Chapman,  Alan  Jesse 

B.S.  in  M.E.  (Rice)  1945,  M.S.  (Colorado)  1949,  Ph.D.  (Illinois)  1953 
Associate  Professor  of  Mechanical  Engineering 

Chillman,  James,  Jr. 

B.S.  in  Arch.  (Pennsylvania)  1913,  M.S.  in  Arch.  (Pennsylvania)  1914, 
F.A.A.R.  (Am.  Acad,  in  Rome)  1922 
Professor  of  Architecture 

Chrone,  Robert  E. 

Visiting  Lecturer  in  Architectvire, 
Registered  Professional  Engineer 

Class,  C.  M. 

A.B.  (Johns  Hopkins)  1943,  Ph.D.  (Johns  Hopkins)  1951 
Assistant  Professor  of  Physics 

Conner,  Jack  Edward 

B.A.  (Texas  A.  and  I.)  1939,  B.S.  (Texas  A.  and  I.)  1942,  Ph.D.  (Stan- 
ford) 1952 
Assistant  Professor  of  English 

CooKENBOO,  Leslie,  Jr. 

B.A.  (Rice)  1947,  Ph.D.  (M.I.T.)  1953 
Associate  Professor  of  Economics 

CowLES,  Laurence  G. 

B.S.  in  E.E.  (Vermont)  1929,  A.M.  in  Physics  (Columbia)  1932 
Visiting  Lecturer  in  Electrical  Engineering 
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Craig,  Hardin,  Jr. 

A.B.  (Princeton)  1929,  A.M.  (Harvard)  1931,  Ph.D.  (Harvard)  1937 
Professor  of  History  and  Librarian 

Croneis,  Carey 

B.S.  (Denison)  1922,  M.S.  (Kansas)  1923,  Ph.D.  (Harvard)  1928,  D.Sc. 
(Denison)  1945,  LL.D  (Lawrence  College)  1944,  D.Sc.  (Ripon)  1945, 
D.Eng.  (Colorado  Mines)  1949,  LL.D  (Beloit)  1954 
Harry  Carothers  Wiess  Professor  of  Geology  and  Provost 

Daugherty,  ]ack  Woodward 

A.B.,   B.S.    (Southeast   Missouri)    1939,   A.M.   (Missouri)    1940,   Ph.D. 

(Wisconsin)  1949 

Associate  Professor  of  Biology 

Davies,  Joseph  Ilott 

B.A.  (Rice)  1928,  M.A.  (Rice)  1929,  Ph.D.  (Rice)  1937 
Associate  Professor  of  Biology 

DeZurko,  Edward  Robert 

B.S.  in  Ed.  (Illinois)  1939,  B.S.  in  Arch.  (Illinois)  1940,  M.S.  in  Arch. 
(Columbia)   1942,  Ph.D.  in  Fine  Arts  (New  York)  1954 
Associate  Professor  of  Architecture 

DowDEN,  Wilfred  Sellers 

B.A.  (Vanderbilt)  1939,  M.A.  (Vanderbilt)  1940,  Ph.D.  (North  Carolina) 

1949 

Associate  Professor  of  English 

Drew,  Katherine  Fischer 

B.A.  (Rice)  1944,  M.A.  (Rice)  1945,  Ph.D.  (Cornell)  1950 
Assistant  Professor  of  History 

Duck,  Howard  Becton,  Jr. 

B.A.  (East  Texas  S.T.C.)  1956 
Instructor  in  Engineering  Drawing 

Dunaway,  James  Karl 

B.A.  (Rice)  1936,  B.S.  in  Arch.  (Rice)   1937,  M.A.  (Rice)  1938,  M.S. 

(Columbia)  1941 

Associate  Professor  of  Architecture 

Durst,  Lincoln  Kearney 

B.A.  (U.C.L.A.)  1945,  B.S.  (Calif.  Inst,  of  Tech.)  1946,  Ph.D.  (Calif. 

Inst,  of  Tech.)  1952 

Assistant  Professor  of  Mathematics 
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DvoRETZKY,  Edward 

B.A.  (Rice)  1953,  A.M.  (Harvard)  1954 
Instructor  in  German 

Dyess,  Arthur  D.,  Jr., 

A.B.  (Yale)  1939,  LL.B.  (Texas)  1942 
Visiting  Lecturer  in  Architecture 

Enders,  Allen  C. 

A.B.  (Swarthmore)  1950,  A.M.  (Harvard)  1952,  Ph.D.  (Harvard)  1955 
Assistant  Professor  of  Biology 

Ettlinger,  Martin  Grossman 

B.A.  (Texas)  1942,  M.A.  (Texas)  1943,  Ph.D.  (Harvard)  1946 
Associate  Professor  of  Chemistry 

FoRNELL,  Earl  Wesley 

B.A.  (New  School)  1947,  A.M.  (New  School)  1949,  A.M.  (Columbia) 
1950,  Ph.D.  (Rice)  1956 
Instructor  in  History 

Fulton,  James  Street 

B.A.  (Vanderbilt)  1925,  M.A.  (Vanderbilt)  1929,  Ph.D.  (Cornell)  1934 
Professor  of  Philosophy 

Gallegly,  Joseph  S. 

B.A.  (Rice)  1925,  M.A.  (Rice)  1926 
Associate  Professor  of  English 

Giles,  James  Bernard 

B.B.A.  (Texas)  1936,  M.A.  (Texas)  1937 
Assistant  Professor  of  Economics 

Hahamis  Joanna 

B.S.  (Alabama)  1953 
Instructor  in  Physical  Education 

Hall,  Arthur  E. 

Mus.  Bac.  (Yale)  1924,  M.M.  (Baylor)  1952 
Assistant  Professor  of  Music 

Harbison,  E.  Harris 

A.B.   (Princeton)   1928,  A.M.   (Harvard)   1932,   Ph.D.   (Harvard)   1938 
M.D.  Anderson  Visiting  Professor  in  History 
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Hartsook,  Arthur  J. 

A.B.   (Nebraska  Wesleyan)   1911,  S.B.  in   Ch.E.   (M.I.T.)   1920,  S.M. 

(M.I.T.)  1921 

Professor  of  Chemical  Engineering 

Heaps,  Claude  William 

B.S.  (Northwestern)  1909,  Ph.D.  (Princeton)  1912 
Professor  of  Physics 

Hermance,  Gilbert  Leslie 

B.S.  (Oregon)  1927,  M.A.  (Columbia)  1930 
Professor  of  Physical  Education 

Hodges,  John  Elton 

B.B.A.  (Texas)  1935,  M.B.A.  (Texas)  1937 
Associate  Professor  of  Economics 

Hodges,  Lee 

B.S.  (Harvard)  1930,  M.A.  (Rice)  1934 
Assistant  Professor  of  Romance  Languages 

Holt,  Edward  Chester,  Jr. 

B.S.  (M.I.T.)  1945,  M.S.  (M.I.T.)  1947,  Ph.D.  (Penn.  State)  1956 
Assistant  Professor  of  Civil  Engineering 

Houston,  William  Vermillion 

B.A.,  B.S.  in  Ed.  (Ohio  State)  1920,  S.M.  (Chicago)  1922,  Ph.D.  (Ohio 
State)  1925,  D.Sc.  (Ohio  State)  1950,  LL.D.  (California)  1956 
Professor  of  Physics  and  President  of  the  Rice  Institute 

Hudson,  Bradford  Benedict 

A.B.  (Stanford)  1930,  Ph.D.  (CaUfomia  at  Berkeley)  1947 
Professor  of  Psychology 

Hudspeth,  C.  M. 

B.A.  (Rice)  1940,  LL.B.  (Texas)  1946 
Lecturer  in  Government 

Jacobson,  Marcus  J. 

B.A.  (Rice)  1951,  B.S.  in  M.E.  (Rice)  1952,  M.S.  in  M.E.  (Rice)  1954 
Assistant  Professor  of  Mechanical  Engineering 

Jensen,  Thorkel  H. 

B.S.  in  Ed.  (Penn.  S.T.C.)  1942,  B.S.  in  L.S.  (Syracuse)  1947,  A.M.  in 
L.S.  (Michigan)  1949 
Associate  Librarian 
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JiTKOFF,  Andrew  N. 

Bachelor  (Prague  Inst,  of  Tech.)  1928,  Master  (Prague  Inst,  of  Tech.) 

1931 

Lecturer  in  Russian 

Johnson,  Guy,  Jr. 

B.S.  (Texas  A  &  M)  1943,  M.B.A.  (Harvard)  1947,  M.S.  (Texas  A  &  M) 

1952,  Ph.D.  (Rice)  1955 

Assistant  ProJFessor  of  Mathematics  and  Adviser  to  Men 

Kaminski,  Edmund  J. 

B.A.  (Temple),  1948,  M.A.  (Yale)  1949,  M.A.  (Princeton)  1954 
Instructor  in  German 

KiLPATRiCK,  John  Edgar 

B.A.  (Stephen  F.  Austin)  1940,  A.M.  (Kansas)  1942,  Ph.D.  (California 
at  Berkeley)  1945 
Professor  of  Chemistry 

Kobayashi,  Riki 

B.S.  in  Ch.E.  (Rice)   1944,  M.S.E.  in  Ch.E.  (Michigan)  1947,  Ph.D. 

(Michigan)  1951 

Assistant  Professor  of  Chemical  Engineering 

Kolenda,  Konstantin 

B.A.  (Rice)  1950,  Ph.D.  (Cornell)  1953 
Assistant  Professor  of  Philosophy 

Landre,  Louis 

Agrege  de  TUniversite  (Paris)  1922,  Docteur  es  Lettres  (Paris)  1928, 

LL.D.  (St.  Andrews)  1950 

M.  D.  Anderson  Visiting  Professor  in  French 

Lear,  Floyd  Seyward 

A.B.  (Rochester)  1917,  A.M.  (Harvard)  1920,  Ph.D.  (Harvard)  1925 
Harris  Masterson,  Jr.,  Professor  of  History 

Leifeste,  a.  a.,  Jr. 

A.B.  (Southvi^estem)  1934,  B.S.  in  Arch.  (Rice)  1941 
Assistant  Professor  of  Architecture 

Leland,  Thomas  W.,  Jr. 

B.S.  (Texas  A  &  M)  1947,  M.S.E.  (Michigan)  1949,  Ph.D.  (Texas)  1954 
Assistant  Professor  of  Chemical  Engineering 
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Lent,  Robert  Folsom 

B.Arch.  (ComeU)  1928 

Associate  Professor  of  Architecture 

Lewis,  Edward  S. 

B.S.  (California  at  Berkeley)  1940,  M.A.  (Harvard)  1947,  Ph.D. 

(Harvard)  1947 

Associate  Professor  of  Chemistry 

Louis,  Andrew 

Ph.B.  (Wesleyan)  1929,  Ph.D.  (Cornell)  1935 
Associate  Professor  of  German 

McBride,  Guy  T.,  Jr. 

B.S.  in  Ch.E.  (Texas)  1940,  Sc.D.  (M.I.T.)  1948 

Associate  Professor  of  Chemical  Engineering  and  Associate  Dean  for 

Students 

McCann,  Samuel  Glenn 

Ph.B.  (Wooster)  1914,  M.A.  (Rice)  1917 
Director  of  Admissions 

McDonald,  A.  P. 

B.S.  (Texas  A  &  M)  1930,  M.S.  (Texas  A  &  M)  1943 
Assistant  Professor  of  Engineering  Drawing 

McEnany,  Michael  Vincent 

B.S.  in  E.E.  (Colorado  College)  1929,  M.A.  (Dartmouth)  1931 
Associate  Professor  of  Electrical  Engineering  and  Registrar 

McKiLLOP,  Alan  Dugald 

A.B.  (Harvard)  1913.  A.M.  (Harvard)  1914,  Ph.D.  (Harvard)  1920 
Professor  of  English 

Mackey,  William  Sturges,  Jr. 

B.A.  (Rice)  1943,  C.P.A.  1948,  M.B.A.  (Texas)  1950 
Assistant  Professor  of  Business  Administration 

MacLane,  Gerald  R. 

B.A.  (Yale)  1940,  A.M.  (Harvard)  1942,  Ph.D.  (Rice)  1946 
Associate  Professor  of  Mathematics 

Mandelbrojt,  Szolem 

B.S.  (Warsaw)  1917,  Docteur  hs  Sciences  (Paris)  1923;  Professor  at  the 
College  de  France 
Professor  of  Mathematics 
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Mansfield,  Lester 

B.A.  (City  College  of  New  York)  1941,  Certificat  de  I'ficole  Superieure 

des  Professeurs  de  Frangais  (Paris)  1947,  Docteur  d'Universite  (Paris) 

1949 

Associate  Professor  of  French 

Marsh,  Thad  Norton 

A.B.  (Kansas)  1948,  B.A.  (Oxford)  1951,  M.A.  (Oxford)  1955,  B.Litt. 

(Oxford)  1956 

Assistant  Professor  of  English 

Masterson,  William  Henry 

B.A.  (Rice)  1935,  M.A.  (Pennsylvania)  1946,  Ph.D.  (Pennsylvania)  1950 
Professor  of  History 

Merwin,  John  Elwood 

B.A.  (Rice)  1952,  B.S.  in  M.E.  (Rice)  1953,  M.S.  in  M.E.  (Rice)  1955 
Assistant  Professor  of  Civil  Engineering 

Mblligan,  Winfred  O. 

A.B.  (Illinois  College)  1930,  M.A.  (Rice)  1932,  Ph.D.  (Rice)  1934,  Sc.D. 

(Illinois  College)  1946 
Professor  of  Chemistry 

Morehead,  James  Caddall,  Jr. 

A.B.  (Princeton)  1935,  B.Arch.  (Carnegie  Inst,  of  Tech.)  1939 
Professor  of  Architecture 

Morris,  Seth  Irwest,  Jr. 

B.A.  (Rice)  1935 

Visiting  Lecturer  in  Architecture 

Myers,  Robert  L. 

B.A.  (Western  Ontario)  1948,  M.A.  (Johns  Hopkins)  1949,  Ph.D.  (Johns 

Hopkins)  1951 

Assistant  Professor  of  Romance  Languages 

Neely,  Jess  Claiborne 

LL.B.  (Vanderbilt)  1924 

Director  of  Athletics  and  Head  Coach  of  Football 

Nelson,  William  H. 

B.A.  (Omaha)  1944,  M.A.  (Columbia)  1945 
Assistant  Professor  of  History 

Nicholas,  Henry  Oscar 

A.B.  (Oberlin)  1919,  Ph.D.  (Yale)  1923 
Associate  Professor  of  Chemistry 
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Nielsen,  Niels  C,  Jr. 

B.A.  (Pepperdine)  1942,  B.D.  (Yale)  1946,  Ph.D.  (Yale)  1951 

J.    Newton   Rayzor  Associate   Professor  of   Philosophy  and   Religious 

Thought 

Officer,  Charles  B. 

Sc.B.  (Brown)  1947,  M.A.  (Wesleyan)  1949,  M.S.  (Yale)  1949,  Ph.D. 

(Columbia)  1952 

Associate  Professor  of  Geology 

Parish,  John  Edward 

B.A.  (Sam  Houston)  1934,  M.A.  (Texas)  1938,  Ph.D.  (Columbia)  1951 
Assistant  Professor  of  English  and  Assistant  to  the  President 

Parsons,  David  Goode 

B.S.  (Wisconsin)  1934,  M.S.  (Wisconsin)  1937 
Assistant  Professor  of  Architecture 

Peckham,  Edmund  T. 

A.B.  (Brown)  1948,  M.A.  (Harvard)  1949,  Ph.D.  (Harvard)  1954 
Assistant  Professor  of  History  and  Political  Science 

Petersen,  James  Edward 

B.A.  (Rice)  1955,  B.S.  in  E.E.  (Rice)  1956 
Instructor  in  Electrical  Engineering 

Pfeiffer,  Paul  Edwin 

B.S.  in  E.E.  (Rice)  1938,  B.D.  (Southern  Methodist)  1943,  M.S.  In  E.E. 

(Rice)  1948,  Ph.D.  (Rice)  1952 

Associate  Professor  of  Electrical  Engineering 

Phillips,  Edward  Hake 

A.B.  (Cincinnati)  1940,  A.M.  (Harvard)  1946,  Ph.D.  (Harvard)  1950 
Assistant  Professor  of  History 

Phillips,  Gerald  Cleveland 

B.A.  (Rice)  1944,  M.A.  (Rice)  1947,  Ph.D.  (Rice)  1949 
Associate  Professor  of  Physics 

PiCKARD,  John  Benedict 

B.A.  (Holy  Cross)  1950,  Ph.D.  (Wisconsin)  1954 
Assistant  Professor  of  English 

Plapp,  John  E. 

B.S.  in  M.E.  (Rice)  1950,  M.S.  in  Engineering  (California  Institute  of 

Technology)  1951 

Assistant  Professor  of  Mechanical  Engineering 
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Ransom,  Hakry  C,  Jr. 

B.Arch.  (Carnegie  Inst,  of  Tech.)  1947 
Lectiirer  in  Architechire 

RiCHTER,  George  Holmes 

B.A.  (Rice)  1926,  M.A.  (Rice)  1927,  Ph.D.  (Rice)  1929 
Professor  of  Chemistry  and  Dean 

Risser,  J.  R. 

A.B.    (Franklin    and    Marshall)    1931,    M.A.    (Princeton)    1935,   Ph.D. 

(Princeton)  1938 

Associate  Professor  of  Physics 

Rogers,  John  J.  W. 

B.S.  (California  Institute  of  Technology)  1952,  M.S.  (Minnesota)  1952, 
Ph.D.  (Cahfornia  Institute  of  Technology)  1955 
Assistant  Professor  of  Geology 

Rorschach,  Harold  Emil,  Jr. 

S.B.  (M.I.T.)  1949,  S.M.  (M.I.T.)  1950,  Ph.D.  (M.I.T.)  1952 
Assistant  Professor  of  Physics 

Ryon,  Lewis  Babcock 

C.E.  (Lehigh)  1917 
Professor  of  Civil  Engineering 

Salsburg,  Zevi  Walter 

B.S.  (Rochester)  1950,  Ph.D.  (Yale)  1953 
Assistant  Professor  of  Chemistry 

Shelton,  Fred  Vernon 

B.A.  (Rice)  1926,  M.A.  (Rice)  1928,  M.A.  (Univ.  Nac.  de  Mexico)  1942 
Associate  Professor  of  French 

Sheppard,  Sm  John  T. 

B.A.  (Cambridge)  1904,  M.A.  (Cambridge)  1907,  Litt.D.  (Manchester), 
(Melbourne),  (New  Zealand),  LL.D.  (St.  Andrews) 
M.  D.  Anderson  Visiting  Professor  in  Classical  Studies 

Shreffler,  Edwin  Hughes 

B.F.A.  (Oklahoma  A  &  M)  1941,  A.B.  (Oklahoma  A  &  M)  1947,  A.M. 
(Oklahoma  A  &  M)  1948 
Instructor  in  Romance  Languages 

Simons,  Verne  Franklin 

A.B.  (Kansas)  1923,  A.M.  (Kansas)  1925,  C.P.A.  1931 
Associate  Professor  of  Accounting 
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Sims,  James  Redding 

B.S.  in  C.E.  (Rice)  1941,  M.S.  (lUinois)  1950,  Ph.D.  (Illinois)  1956 
Associate  Professor  of  Civil  Engineering 

Squire,  Charles  Francis 

Ph.D.  (Johns  Hopkins)  1937 
Professor  of  Physics 

SwANSON,  Albert  Marvin 

B.A.  (Michigan)  1952,  Ph.D.  (Illinois)  1956 
Assistant  Professor  of  Psychology 

Talmage,  Roy  V. 

A.B.  (Maryville  College)  1938,  M.A.  (Richmond)  1940,  Ph.D.  (Harvard) 

1947 

Professor  of  Biology 

Tamminga,  William 

B.S.  (Illinois)  1948,  M.Arch.  (M.I.T.)  1950 
Lecturer  in  Architecture 

Thibodeaux,  Murphy  H. 

B.S.  in  C.E.  (Rice)  1949,  M.S.  in  C.E.  (Rice)  1951 
Assistant  Professor  of  Civil  Engineering 

Thomas,  Joseph  David 

Ph.B.  (Chicago)  1929,  A.M.  (Chicago)  1930 
Associate  Professor  of  EngUsh 

Todd,  Anderson 

B.A.  (Princeton)  1943,  M.F.A.  in  Arch.  (Princeton)  1949 
Associate  Professor  of  Architecture 

Turner,  Richard  BALDw^ESf 

A.B.  (Harvard)  1938,  A.M.  (Harvard)  1940,  Ph.D.  (Harvard)  1942 
Professor  of  Chemistry 

Ulrich,  Floyd  Edward 

B.S.  in  E.E.  (Union  College)  1926,  M.S.  in  E.E.  (Union  College)  1928, 
A.M.  (Harvard)  1929,  Ph.D.  (Harvard)  1938 
Professor  of  Mathematics 

Vandiver,  Frank  Everson 

M.A.  (Texas)  1949,  Ph.D.  (Tulane)  1951 
Associate  Professor  of  History 

Walker,  Donald  E. 

Ph.D.  (Chicago)  1955 

Assistant  Professor  of  Psychology 
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Wann,  Trenton  William 

A.B.  (California  at  Berkeley)  1937,  Ph.D.  (California  at  Berkeley)  1949 
Associate  Professor  of  Psychology 

Waser,  JiJRG 

Ph.D.  (Calif.  Inst,  of  Tech.)  1944 
Professor  of  Chemistry 

Waters,  James  Stephen 

B.S.  (Rice)  1917 

Professor  of  Electrical  Engineering 

Welsh,  Hugh  Clayton 

M.D.  (Texas)  1923 

Medical  Adviser  and  Lecturer  in  Biology 

Weston,  Arthur 

B.A.  (Maine)  1946,  M.A.  (Columbia)  1950,  Ed.D.  (Columbia)  1952 
Associate  Professor  of  Physical  Education 

Whiting,  George  Wesley 

A.B.  (West  Virginia)  1908,  A.M.  (Harvard)  1913,  Ph.D.  (Chicago)  1926 
Professor  of  English 

Wilhoit,  James  Cammack,  Jr. 

B.S.  in  M.E.  (Rice)  1949,  M.S.  (Texas  A  &  M)  1951,  Ph.D.  (Stanford) 

1954 

Assistant  Professor  of  Mechanical  Engineering 

Williams,  George  Guion 

B.A.  (Rice)  1923,  M.A.  (Rice)  1925 
Associate  Professor  of  English 

Wilson,  Joseph  Benjamin 

B.A.  (Rice)  1950,  M.A.  (Rice)  1953 
Instructor  in  German 

Wischmeyer,  Carl  Riehle 

B.S.  in  E.E.  (Rose  Polytechnic)  1937,  M.Eng.  in  E.E.  (Yale)  1939,  E.E. 

(Rose  Polytechnic)  1942 

Associate  Professor  of  Electrical  Engineering 

Young,  Homer  Harry 

B.A.   (Austin  College)   1930,  M.A.   (Southern  Methodist)   1937,  Ph.D. 

(Texas)  1949 

Assistant  Professor  of  Education 
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RESEARCH  ASSOCIATES  AND  POSTDOCTORAL 
FELLOWS 

Altenburg,  Luolin  Storey 

B.A.  (Rice)  1935,  Ph.D.  (Rice)  1951 
Fellow  in  Biology 

Andersen,  John  Smidt  Rastrup 

Ph.D.  (Copenhagen)  1952 
Postdoctoral  Fellow  in  Chemistry 

BicHSEL,  Hans 

D.Ph.  (Basel)  1951 
Research  Associate  in  Physics 

Brunton,  George  D. 

B.Sc.  (Nevada)  1950,  M.S.  (New  Mexico)  1952 
Humble  Fellow  in  X-Ray  Diffraction 

Davis,  Robert  H. 

B.S.  (Nebraska)  1949,  M.S.  (Wisconsin)  1950,  Ph.D.  (Wisconsin)  1955 
Research  Associate  in  Physics 

Davis,  Mrs.  Robert  H, 

B.A.  (Wisconsin)  1949,  M.S.  (Wisconsin)  1955 
Research  Assistant  in  Chemistry 

Elliott,  Joseph  Robert 

A.B.  (Kansas)  1949,  M.S.  (Missouri)  1951,  Ph.D.  (Missouri)  1953 
Research  Associate  in  Biology 

Farrissey,  William  Joseph,  Jr. 

B.S.  (Yale)  1953,  M.S.  (Yale)  1955,  Ph.D.  (Yale)  1957 
Postdoctoral  Research  Fellow  in  Chemistry 

Gibson,  Martin  Stewart 

B.A.  (Oxford)  1949,  M.A.  (Oxford)  1952,  Ph.D.  (Oxford)  1952 
Postdoctoral  Fellow  in  Chemistry 

Healy,  George  R. 

B.S.   (Providence  College)   1949,  M.S.   (Kentucky)   1952,  Ph.D.  (Rice) 

1956 

Postdoctoral  Fellow  in  Biology 

Jarrett,  a.  D, 

B.Sc.  (Glasgow)  1953,  Ph.D.  (Glasgow)  1956 
Postodoctoral  Research  Fellow  in  Chemistry 
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Jeschke,  Jtjrgan  Peter 

Diplom  Chemiker  (Kiel)  1954,  Dr.  rer.  nat.  (Kiel)  1956 
Postdoctoral  Research  Fellow  in  Chemistry 

Prosser,  Francis  W.,  Jr. 

B.S.  (Kansas)  1950,  M.S.  (Kansas)  1954,  Ph.D.  (Kansas)  1955 
Research  Associate  in  Physics 

RiEBEL,  Alex  Hans 

Dipl.-Chem.  (Karlsruhe)   1953,  Ph.D.  (Karlsruhe)  1955 
Postdoctoral  Research  Fellow  in  Chemistry 

Romers,  Cornelis 

Cand,  exam.  (Leiden)   1941,  Doctoral  exam.  (Amsterdam)   1947 

Ph.D.  (Amsterdam)  1948 

Postdoctoral  Research  Fellow  in  Chemistry 

Sapp,  Richard  C. 

B.Sc.  (Wihnington)  1949,  Ph.D.  (Ohio  State)  1955 
Welch  Postdoctoral  Fellow  and  Assistant  in  Physics 

SUHR,  HaRALD 

Dipl.   Chem.  (Frankfurt  Main)  1954,  Dr.  phil.  nat.  (Frankfurt  Main) 

1956 

Postdoctoral  Research  Fellow  in  Chemistry 


ASSISTANTS,  GRADUATE  ASSISTANTS, 
AND  FELLOWS 

Allen,  Kenneth  William 

B.S.  (Wheaton)  1952,  M.A.  (University  of  Maine)  1956 
Pre-Doctoral  Fellow  in  Biology 

Armendariz,  Armando  A. 

B.A.  (Rice)  1956 

Graduate  Assistant  and  Fellow  in  Mathematics 

Baird,  James  Clyde,  Jr. 

B.S.  (Stanford)  1953 

Graduate  Assistant  and  Fellow  in  Chemistry 

Barefield,  James  Pierce 

B.A.  (Rice)  1956 

Graduate  Assistant  and  Fellow  in  History 
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Bramblett,  Richard  Lee 

B.A.  (Rice)  1956 

M.  D.  Anderson  Fellow  in  Physics 

Briscoe,  Charles  Victor 

A.B.  (King)  1952 

Magnolia  Petroleum  Company  Fellow  in  Ph}sics 

BucKER,  Homer  P. 

B.S.  (University  of  Oklahoma)  1955 
Graduate  Assistant  and  Fellow  in  Physics 

C-\rney,  Marshall  Randolph 

B.S.  (Birmingham-Southern)  1953,  M.A.  (University  of  Wisconsin)  1956 
Graduate  Assistant  and  Fellow  in  Chemistry 

Chapman,  Richard  Alexander 

B.A.  (Rice)  1954,  M.A.  (Rice)  1955 
Research  Assistant  in  Physics 

Cooper,  James  Erwin,  III 

B.S.  (North  Texas  S.T.C.)  1954,  M.S.  (North  Texas  S.T.C.)  1955 
Graduate  Assistant  and  Fellow  in  Chemistry 

Corrington,  John  William 

A.B.  (Centenary)  1956 

Graduate  Assistant  and  Fellow  in  English 

Curtis,  Howard  Benton,  Jr. 

B.S.    (University  of  Oklahoma)    1946,    M.A.    (University   of  Arkansas) 

1948 

Assistant  in  Mathematics 

Davis,  Richard 

A.B.  (Kenyon)  1954 

Graduate  Assistant  and  Fellow  in  Biology 

Dempesy,  Colby  Wilson 

A.B.  (OberUn)  1952 

Shell  Oil  Company  Fellow  in  Physics 

Durham,  Frank  Edington 

B.S.  (Louisiana  Polytechnic  Institute)  1956 
Graduate  Assistant  and  Fellow  in  Physics 

Erdwinn,  Joel  Dyne 

B.A.  (Rice)  1955 

Schlumberger  Company  Fellow  in  Mathematics 
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EssLiNGER,  Jack  Houston 

B.S.  (University  of  Oklahoma)  1953,  M.A.  (Rice)  1955 
Graduate  Assistant  and  Fellow  in  Biology 

EuBANKS,  Lloyd  Stanley 

B.A.  (Rice)  1952.  B.S.  (Rice)  1953 
Stanolind  Fellow  in  Chemical  Engineering 

EwiNG,  Ronald  Ira 

B.A.  (Rice)  1956 

M.  D.  Anderson  Fellow  in  Physics 

Fairbanks,  Nancy  Ruth 

A.B.    (Missouri    University)    1956,    Bachelor    of   Journalism    (Missouri 

University)  1956 

Graduate  Assistant  and  Fellow  in  English 

Flatt,  Horace  Perry 

B.A.  (Rice)  1951,  M.A.  (Rice)  1953 
Assistant  in  Mathematics  ^ 

FoLWEiLER,  Robert  Cooper 

B.A.  (Rice)  1955,  B.S.  in  M.E.  (Rice)  1956 

Aluminum  Company  of  America  Fellow  in  Mechanical  Engineering 

Foster,  William  Burnham 

B.S.   (University  of  Massachusetts)   1952,  M.A.  (University  of  Massa- 
chusetts) 1954 
Graduate  Assistant  and  Fellow  in  Biology 

Gabbard,  Fletcher 

B.S.  (University  of  Kentucky)  1951 
Texas  Company  Fellow  in  Physics 

Garner,  Robert  Henry 

B.A.  (Vanderbilt)  1954 

Graduate  Assistant  and  Fellow  in  Chemistry 

Gossman,  Ann  Mary 

B.A.  (Rice)  1952,  M.A.  (Rice)  1954 
Graduate  Assistant  and  Fellow  in  English 

GRiFFrm,  Dean  Everett 

B.S.  (Iowa  State)  1953,  M.S.  (Iowa  State)  1954 
Graduate  Assistant  and  Fellow  in  Chemical  Engineering 

GuYTON,  James  Louis 

B.S.  (Texas  A  &  M)  1955 

Graduate  Assistant  and  Fellow  in  Chemistry 
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Hamdll,  Gilmor  S. 

B.S.E.  (Princeton)  1955 

Welch  Foundation  Fellow  in  Geology 

Harkrider,  David  G. 

B.A.  (Rice)  1953 

Office  of  Naval  Research  Fellow  in  Geology 

Henry,  Robert  Ronald 

B.A.  (Vanderbilt)  1954,  M.A.  (Rice)  1956 
Graduate  Assistant  and  Fellow  in  Physics 

KteRNDON,  William  Cecil 

B.S.  (Texas  Western)  1954 

Graduate  Assistant  and  Fellow  in  Chemistry 

Holmes,  John  Carl 

B.A.  (Minnesota)  1954 

Graduate  Assistant  and  Fellow  in  Biology 

House,  Roy  Francis 

B.A.  (Texas  Christian  University)  1956 
Graduate  Assistant  and  Fellow  in  Chemistry 

Huff,  William  Jennings 

A.A.  (Jones  Junior  College)  1939,  LL.B.  (Mississippi  Univ.)  1947,  B.S. 

(Mississippi  State)  1956 

Graduate  Assistant  and  Fellow  in  Geology 

Johnson,  Jimmbe  Howard 

B.S.  (Baylor)  1954,  M.S.  (Baylor)  1955 
Graduate  Assistant  and  Fellow  in  Physics 

Johnson,  Robert  Reiner 

Sc.B.  (Brown)  1954 

Graduate  Assistant  and  Fellow  in  Chemistryy 

Kagan,  Jacques 

Baccalaureat   (Lycee  Michelet)    1951,  Ingenieur  Chimiste   (Ecole  Na- 
tionale   Superieure   de   Chimie   de  Paris)    1956,   Licenci^  ^s   Sciences 
(Faculty  des  Sciences  de  Paris)  1956 
Graduate  Assistant  and  Fellow  in  Chemistry 

Kashy,  Edwin 

B.A.  (Rice)  1956 

Graduate  Assistant  and  Fellow  in  Physics 
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KmsEY,  Jimmy  Lloyd 

B.A.  (Rice)  1956 

Graduate  Assistant  and  Fellow  in  Chemistry 

KmK,  Gerald  Achille 

B.A.  (North  Texas)  1950,  M.A.  (Houston)  1955 
Graduate  Assistant  and  Fellow  in  EngUsh 

Laing,  Ronald  A. 

B.A.  (Reed)  1956 

Graduate  Assistant  and  Fellow  in  Physics 

Lawhorn,  Thomas  Warren 

B.A.  (Rice)  1955 

Office  of  Naval  Research  Fellow  in  Geology 

Lundeen,  Allan  J. 

B.A.  (Southwestern)  1954 

National  Science  Foundation  Fellow  in  Chemistry 

Marry,  Tom  J. 

B.S.  (East  Texas  S.T.C.)  1953,  M.S.  (East  Texas  S.T.C.)  1953 
Graduate  Assistant  and  Fellow  in  Chemistry 

Macpherson,  Mary  Jean  Grant 

M.A.  (Aberdeen)  1952,  B.Sc.  (Aberdeen)  1955 
Graduate  Assistant  and  Fellow  in  Biology 

McClure,  Joseph  Andrew,  Jr. 

B.S.  (North  Carolina)  1956 

Graduate  Assistant  and  Fellow  in  Biology 

McCrary,  James  Harvey 

B.A.  (Texas)  1953,  M.A.  (Rice)  1954 
Research  Assistant  in  Physics 

McEachern,  Douglas  Marvin 

B.S.  (Texas)  1956 

Graduate  Assistant  and  Fellow  in  Mechanical  Engineering 

Meschino,  Joseph  Alhert 

Sc.B.  (Brown)  1954 

Public  Health  Service  Fellow  in  Chemistry 

Miller,  Dale  Everett 

B.A.  (Rice)  1955 

Research  Assistant  in  Geology 
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Miller,  Jon  August 

B.S.  (Houston)  1951,  M.A.  (Houston)  1953 
Assistant  in  English 

Miller,  PmLrp  Dixon,  Jr. 

B.S.  (California  Institute  of  Technology),  M.A.  (Rice)  1956 
Graduate  Assistant  and  Fellow  in  Physics 

Mitch,  Eugene  Leonard 

B.A.  (Rice)  1955 

Graduate  Assistant  and  Fellow  in  Chemistry 

Mitchell,  James  Presley 

B.S.  (Lamar  Tech.)  1956 

Dow   Chemical   Company   Fellow  in   Mechanical   Engineering 

Monroe,  Haskell  M.,  Jr. 

B.A.  (Austin)  1952,  M.A.  (Austin)  1953 
Graduate  Assistant  and  Fellow  in  History 

MoRiN,  Robert  Bennett 

B.A.  (Swarthmore)  1953 

Monsanto  Chemical  Company  Fellow  in  Chemistry 

MoRRiss,  Robert  Harold 

B.S.  (Lamar  Tech.)  1953,  M.S.  (Southern  Methodist)  1955 
Humble  Fellow  in  X-Ray  DifiFraction  Research  (Physics) 

Mueller,  William  H. 

B.A.  (Rice)  1955,  B.S.  (Rice)  1956 
American  Oil  Fellow 

Murstein,  Nelly  Kashy 

B.A.  (Texas)  1953,  M.A.  (Rice)  1954 
Graduate  Assistant  and  Fellow  in  French 

Nevill,  Gale  Erwin,  Jr. 

B.A.  (Rice)  1954,  B.S.  (Rice)  1955 

Dow  Chemical  Company  Fellow  in  Mechanical  Engineering 

Norwood,  Marcus  Howard 

B.S.  (East  Texas  S.T.C.)  1953,  M.S.  (East  Texas  S.T.C.)  1954 
Graduate  Assistant  and  Fellow  in  Physics 

O'Keiff,  Gustav  Mason 

B.S.  (Southern  Methodist)  1953 
Assistant  in  Mechanical  Engineering 
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Olephint,  George  Clark 

B.A.  (Rice)  1955 

Graduate  Assistant  and  Fellow  in  Physics 

Pearcy,  Carl  Mark,  Jr. 

B.A.  (Texas  A  &  M)  1954,  M.S.  (Texas  A  &  M)  1956 
Graduate  Assistant  and  Fellow  in  Mathematics 

Pfterman,  David  Allen 

B.A.  (Lamar  Coll.  of  Tech.)  1956 

Graduate  Assistant  and  Fellow  in  Mechanical  Engineering 

Powell,  William  Frank 

B.S.  (Millsaps)  1956 

Graduate  Assistant  and  Fellow  in  Geology 

Rabson,  Thomas  Avelyn 

B.A.  (Rice)  1954,  B.S.  in  E.E.  (Rice)  1955 
Graduate  Assistant  and  Fellow  in  Physics 

Ranken,  William  Allison 

B.S.  (Yale)  1949,  M.A.  (Rice)  1956 
Research  Assistant  in  Physics 

Rapoport,  Amos 

B.Arch.  (University  of  Melbourne)  1955 
Graduate  Assistant  and  Fellow  in  Architecture 

Ray,  Don  Eldon 

B.A.  (Texas  Christian)  1953 

Graduate  Assistant  and  Fellow  in  English 

Richardson,  Keith  Allen 

B.A.  (Toronto)  1956 

Graduate  Assistant  and  Fellow  in  Geology 

Romberg,  Frederick  Arnold 

A.B.  (Harvard)  1955 

Graduate  Assistant  and  Fellow  in  Physics 

Rosson,  Harold  Frank 

B.S.  (Rice)  1949 

Celanese  Fellow  in  Chemical  Engineering 

Savage,  Catharine  Hill 

B.A.  (Rice)  1955 

Graduate  Assistant  and  Fellow  in  French 
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Scales,  William  Webb 

A.B.  (Columbia)  1954,  M.A.  (Rice)  1956 
Graduate  Assistant  and  Fellow  in  Physics 

ScHiSLER,  Ronald  Kaye 

B.S.  (Colorado  College)  1956 

Graduate  Assistant  and  Fellow  in  Physics 

ScHULZE,  Mary  Margaret 

B.A.  (Southwest  Texas  State  Teachers  College)  1956 
Graduate  Assistant  and  Fellow  in  English 

ScHULTZ,  Donald  Frank 

B.S.  (Yale)  1956 

Graduate  Assistant  and  Fellow  in  Geology 

ScROGGS,  James  Edward 

B.A.  (Arkansas)  1949,  M.A.  (Houston)  1954 
Assistant  in  Mathematics 

Shaw,  Philip  Eugene 

B.S.  (Duke)  1956 

Graduate  Assistant  and  Fellow  in  Chemistry 

ScHEARER,  Luther  Tucker,  Jr. 

B.S.  (Rice)  1956 

Dow  Industrial  Fellow  in  Chemical  Engineering 

Shewell,  John  Robert 

B.S.  (Alabama  Polytechnic  Institute)  1951 
Graduate  Assistant  and  Fellow  in  Physics 

Simpson,  Arthur  Lee,  Jr. 

B.A.  (Rice)  1953 

Graduate  Assistant  and  Fellow  in  Philosophy 

Slattery,  Jack  C. 

B.A.  (Rice)  1953,  M.A.  (Rice)  1955 
Humble  Oil  Company  Fellow  in  Physics 

Smith,  George  Wolfram 

B.A.  (Knox)  1954,  M.A.  (Rice)  1956 
Welch  Foundation  Fellow  in  Physics 

Smith,  Wiley  James  Sidney 

B.S.  (Texas  A  &  M)  1951 

Graduate  Assistant  and  Fellow  in  Chemical  Engineering 
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SoLOFF,  Bernard  L. 

B.S.   (University  of  Cincinnati)   1953,  M.S.  (University  of  Cincinnati) 

1956 

Graduate  Assistant  and  Fellow^  in  Biology 

Spencer,  Robert  Ryder 

B.A.  (Rice)  1953,  B.S.  in  Ch.E.  (Rice)  1954,  M.A.  (Rice)  1956 
Graduate  Assistant  and  Fellow  in  Physics 

Stanford,  Richard  Henry,  Jr. 

B.A.  (Rice)  1954 

Graduate  Assistant  and  Fellow  in  Chemistry 

Swart,  Dorothea  Lois 

B.S.  (Allegheny)  1956 

Graduate  Assistant  and  Fellow  in  Biology 

Toft,  Robert  Jens 

B.A.  (Beloit)  1955 

Graduate  Assistant  and  Fellow  in  Biology 

Wade,  Dennis  Evans 

B.S.  (Lamar  Tech.)  1953 

Fluor  Fellow  in  Chemical  Engineering 

Wagner,  Richard  John 

B.A.  (University  of  Minnesota)  1953 
Graduate  Assistant  and  Fellow  in  Physics 

Warren,  McWilson 

B.A.  (North  Carolina)   1951,  M.S.  in  Public  Health  (North  Carolina) 

1952 

Pre-Doctoral  Fellow  in  Biology 

Watson,  William  Harold,  Jr. 

B.A.  (Rice)  1953 

Humble  Company  Fellow  in  Chemistry 

Weber,  Lloyd  Adolph,  Jr. 

B.A.  (Rice)  1955 

Graduate  Assistant  and  Fellow  in  Chemistry 

Weiser,  Daniel 

B.A.  (Rice)  1954,  M.A.  (Rice)  1956 

Graduate  Assistant  and  Fellow  in  Mathematics 

Wheeler,  Joseph  Darr 

B.A.  (Rice)  1952,  B.S.  in  Ch.E.  (Rice)  1953 
Continental  Fellow  in  Chemical  Engineering 
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Whitfield,  John  Michael 

B.S.  (Yale)  1955 

Welch  Foundation  Fellow  in  Geology 

WiLLATT,  John  Michael 

B.Sc.  (Queen  Mary  College,  University  of  London)  1956 
Graduate  Assistant  and  FeUow  in  Chemistry 

Wilson,  Alan 

B.S.  inE.E.  (Rice)  1949,  M.A.  (Rice)  1956 
Graduate  Assistant  and  Fellow  in  Mathematics 

Wyatt,  Sebyl  White 

B.S.  (Austin)  1938,  M.A.  (Austin),  1948,  B.A.  (Austin)  1953 
Graduate  Assistant  and  Fellow  in  English 

Young,  Ethel  Elizabeth 

B.A.  (Rice)  1956 

Graduate  Assistant  and  Fellow  in  French 

Young,  Robert  Carl 

B.S.  (Baylor)  1953,  M.S.  (Baylor)  1953 
Graduate  Assistant  and  Fellow  in  Physics 

Young,  Thomas  Edward 

B.S.  (North  Texas  State  College)  1953,  M.S.  (North  Texas  State  Col- 
lege) 1954 
Graduate  Assistant  and  Fellow  in  Physics 

ZioGAs,  GEORGE-PniLrp  Nicholas 

Diploma  in  Architecture  (Technical  University  of  Athens)  1952 
Graduate  Assistant  and  FeUow  in  Architecture 


EXPENSES 

The  opportunities  for  study  and  research  offered  by  the  Rice  In- 
stitute are  open  without  tuition  both  to  young  men  and  to  young 
women.  Students,  of  course,  are  expected  to  meet  all  expenses  in- 
curred in  the  purchase  of  textbooks,  drafting  instruments,  note- 
books, examination  papers,  and  certificates  and  diplomas.  Labora- 
tory expenses  in  the  experimental  courses  in  pure  and  applied 
science  are  met  by  laboratory  fees.  Extra  charges  will  be  made  for 
excessive  use  of  material,  for  excessive  and  unusual  breakage, 
and  for  other  damage  to  equipment. 

SPECIAL  CHARGES 

Late  registration    $  5.00 

Late  examination  (Each  course) 10.00 

Late  spelling  test 5.00 

Diploma    5.50 

(Required  of  all  candidates  for  degrees.^) 

FEES 

Registration  fee   $25.00 

(An  annual  fee  required  of  all  students.) 
Library  fee 25.00 

(An  annual  fee  required  of  all  students.) 
Examination  fee    5.00 

(A  fee  to  cover  the  cost  of  examinations  and  transcripts.) 
Blanket-tax 10.00 

(An  annual  charge  for  student  activities.) 

Health  Service  fee 

Dormitory  residents  10.00 

tov^hm  students 5.00 

*  In  addition,  graduating  students  pay  for  the  rental  of  their  caps,  gowns, 
and  hoods.  The  cost,  which  varies  slightly  from  year  to  year  and  difiFers  for 
the  several  degrees,  will  range  from  about  $5.00  to  $6.00. 
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Gymnasium  fee 4.00 

(All  students  pay  this  fee  for  the  use  of  gymnasium  equipment.) 

Laboratory  fees 

Architecture  (Every  student  classified  as  an  architect)  40.00 

Biology  420b,  430a,  440b,  480a,  490b,  580  15.00 

470   25.00 

All  other  500,  600,  and  700  courses  having  labo- 
ratories, unless  otherwise  arranged   30.00 

Chemistry  410a,  440b 25.00 

500,  600,  700  50.00 

All  other  courses  listed  in  these  Announce- 
ments    No  fees 

Geology:  400a,  401b,  405a,  410a,  411b,  460 10.00 

Physics  410  20.00 

All   other    courses    hsted   in   these   Announce- 
ments   No  fees 

Chemical  Engineering  543    40.00 

683,  783  50.00 

All  other  courses  listed  in  these 
Announcements  No  fees 

Civil  Engineering  523 5.00 

582 15.00 

503,  633 50.00 

603 10.00 

613,  663   25.00 

All  other  courses  listed  in  these  an- 
nouncements   No  fees 

Electrical  Engineering  523,  623 25.00 

543,  553,  593,  603,  613,  623,  633, 

643,  653,  663 50.00 

All  other  courses  listed  in  these 
Announcements No  fees 
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Mechanical  Engineering  653   50.00 

All  other  courses  listed  in  these 
Announcements No  fees 

DEPOSIT 
Army  R.O.T.C $10.00 

If  a  student  withdraws  during  the  two  weeks  following  the 
opening  day  of  classes,  all  fees  will  be  refunded.  When  with- 
drawal occurs  within  the  third  or  fourth  week  after  the  opening 
of  classes,  50  per  cent  of  laboratory  fees  (only)  wiU  be  refimded. 
No  refund  will  be  given  if  withdrawal  is  made  more  than  four 
weeks  after  the  opening  of  classes. 

A  student  not  in  residence  must  pay  all  fees  for  the  academic 
year  in  which  he  is  a  candidate  for  a  degree. 

No  student  in  arrears  in  his  bills,  including  obligations  to  loan 
funds,  will  be  admitted  to  any  of  the  examinations,  or  be  given 
any  certificate  or  report  of  academic  standing. 

RESIDENTIAL  ACCOMMODATIONS 

Graduate  students  may  be  admitted  to  resident  privileges  in 
either  Baker,  Will  Rice,  Hanszen,  or  Wiess  College  for  men, 
each  housing  220  students,  or  in  the  Mary  Gibbs  Jones  College 
for  women,  which  houses  210  students.  New  students  should  indi- 
cate on  their  application  for  admission  whether  they  desire  to 
be  admitted  to  resident  membership  in  one  of  the  colleges.  They 
may  state  preference  among  the  Colleges,  with  the  understand- 
ing that  admission  to  the  chosen  College  can  by  no  means  be 
guaranteed.  Rooms  are  completely  furnished  exclusive  of  linen. 

Rental  charges  for  the  residential  colleges  for  men  have  been 
set  at  $270  per  year,  for  the  Mary  Cibbs  Jones  College  for 
Women  at  $300  per  year,  whether  a  single  or  double  room  is  ob- 
tained. A  $25.00  deposit,  applicable  to  rental  charges,  is  required 
at  the  OflBce  of  the  Cashier  within  a  reasonable  time  after  noti- 
fication of  reservation. 

All  correspondence  from  new  students  regarding  housing  in 
the  residential  colleges  for  men  should  be  addressed  to  Dr.  Guy 
Johnson,  Adviser  to  Men,  Lovett  Hall.  Similarly,  all  correspond- 
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ence  from  new  students  regarding  housing  in  the  Mary  Gihbs 
Jones  College  for  women  should  be  addressed  to  Miss  Paula 
Meredith,  Adviser  to  Women,  Lovett  Hall. 

College  residents  are  expected  to  take  table  board  in  college, 
a  separate  dining  room  and  common  room  being  provided  for  the 
students  of  each  College.  Because  of  the  desirability  of  frequent 
community  dining,  which  serves  as  a  continual  reminder  of  the 
unity  of  the  college,  resident  collegians  are  required  to  pay  for 
a  minimum  number  of  meals  each  week;  additional  meals  are 
optional.  The  cost  of  meals  will  probably  vary  slightly  during 
the  year,  averaging  $55  monthly. 

HEALTH  SERVICE 

A  Health  service  located  in  Hanszen  College  is  maintained  for 
students.  This  service  includes  dispensary  and  infirmary  care.  The 
school  physician  makes  scheduled  sick  calls  and  can  be  called  in 
case  of  an  emergency.  A  registered  nurse  is  on  duty  during  school 
hours;  a  quaHfied  attendant  is  available  at  all  hours.  Information 
about  the  facilities  and  care,  and  about  insurance,^  can  be  secured 
at  the  Office  of  the  Health  Service  (reached  by  the  north-east 
entrance  of  Hanszen  College). 

*  A  Hospitalization  and  Accident  Insurance  policy  with  a  nationally  known 
company  is  available  for  students  who  desire  this  coverage. 
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FELLOWSHIPS 

Provision  is  made  for  a  variety  of  fellowships  available  to  gradu- 
ates of  this  and  other  institutions.  There  are  several  memorial 
fellowships  that  have  been  founded  and  endowed  by  gift  or  be- 
quest on  the  part  of  friends  of  the  Rice  Institute.  These  provide  a 
stipend  designed  to  enable  the  holder  to  devote  his  time  to  study 
and  research  in  his  chosen  field.  There  are  also  several  industrial 
fellowships  maintained  by  companies  interested  in  the  develop- 
ment of  technical  fields  and  the  training  of  competent  scientists 
and  engineers. 

Persons  desiring  to  be  considered  for  appointment  as  fellows 
should  consult  with  the  department  in  which  they  desire  to  work 
and  should  make  application  to  the  OflBce  of  the  Registrar  as  early 
as  possible. 

THE  WALTER   B.   SHARP  MEMORIAL  FUND   FOR  RESEARCH  IN 
PURE    AND    APPLIED    SCIENCE 

In  memory  of  her  husband,  Walter  B.  Sharp,  one  of  the  earliest 
and  most  successful  of  the  pioneers  in  the  development  of  the 
petroleum  industry  in  this  country,  Mrs.  Estelle  B.  Sharp,  of 
Houston,  has  endowed  at  the  Rice  Institute  the  Walter  B.  Sharp 
Memorial  Fund  for  Research  in  Pure  and  Applied  Science.  The 
income  from  this  fund  is  to  be  used  for  the  maintenance  of  resi- 
dent or  travehng  fellowships  in  scientific  research,  preference  to  be 
given  to  geological  research,  with  special  reference  to  petroleimi 
and  allied  products.  A  requisite  for  eligibihty  to  these  fellowships 
is  the  degree  of  Doctor  of  Philosophy,  or  similar  standing  in  this 
or  other  institutions.  The  awards  are  to  be  knov^m  as  the  Walter 
B.  Sharp  Fellowships,  and  the  holders  thereof  as  the  Walter  B. 
Sharp  Fellows  of  the  Rice  Institute.  The  first  Walter  B.  Sharp 
Fellow  was  appointed  for  the  academic  year  1931-32. 

THE  SAMUEL  FAIN  CARTER  FELLOWSHIP 

The  late  Mrs.  Carrie  B.  Carter  established  at  the  Rice  Institute 
in  1932  the  Samuel  Fain  Carter  Fellowship  in  memory  of  her  hus- 
band, one  of  the  first  promoters  of  the  lumber  industry  in  Texa* 
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and  the  founder  of  the  Second  National  Bank  of  Houston.  In  ac- 
cordance with  the  terms  of  the  gift,  the  endowment  of  $20,000  is 
administered  in  trust  by  the  Second  National  Bank.  The  annual 
income  of  this  trust  fund  is  to  be  awarded  to  a  graduate  student 
of  the  Rice  Institute,  or  a  white  graduate  of  an  approved  institu- 
tion of  learning,  for  the  purpose  of  enabUng  the  student  to  con- 
tinue in  postgraduate  work,  preferably  at  the  Rice  Institute;  and, 
when  the  appropriate  graduate  schools  shall  have  been  organized, 
precedence  is  to  be  given  to  candidates  in  banking,  business  ad- 
ministration, and  forestry.  In  the  meantime,  the  award  is  to  be 
made  for  the  prosecution  of  postgraduate  work  in  history  and  al- 
hed  subjects,  in  science  or  engineering,  or  in  other  branches  of 
liberal  and  technical  learning  for  which  facihties  for  advanced 
work  may  be  available  at  the  Rice  Institute.  Should  a  graduate 
of  any  institution  other  than  the  Rice  Institute  receive  the  award, 
then  the  postgraduate  work  shall  be  done  only  at  the  Rice  Insti- 
tute. The  holder  is  to  be  known  as  the  Samuel  Fain  Carter  Fellow 
of  the  Rice  Institute.  The  award  is  to  be  made  by  the  faculty,  on 
the  basis  of  highest  standing  in  scholarship,  with  consideration  of 
financial  circumstances,  personality,  and  physical  fitness.  The  first 
Samuel  Fain  Carter  FeUow  was  appointed  for  the  academic  year 
193a-34. 

THE  ORA  N.  ARNOLD  FELLOWSHIP  FUND 

The  will  of  Mrs.  Ora  Nixon  Arnold  created  in  1936  a  fund 
of  which  the  interest  is  available  to  finance  traveling  fellowships. 
Either  graduates  of  the  Rice  Institute,  of  outstanding  abihty  and 
character,  or  graduates  of  the  University  of  Mexico,  of  equal 
distinction,  may  be  appointed.  An  incumbent  from  Rice  may 
study  in  Mexico,  the  South  American  states,  the  West  Indies,  or 
the  Philippine  Islands;  an  incumbent  from  the  University  of 
Mexico  is  expected  to  study  at  the  Rice  Institute. 

THE  WILLIAM  WARD  WATKIN  MEMORIAL  TRAVELING 
FELLOWSHIP  IN   ARCHITECTURE 

Provision  for  a  Rice  Institute  Traveling  Fellowship  in  Archi- 
tecture has  been  made  by  the  Alumni  of  the  Department  of  Archi- 
tecture and  the  Architectural  Society  of  the  Rice  Institute,  who 
have  pledged  themselves  to  raise  funds  to  be  given  each  year  to  a 
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student  in  architecture  for  the  purposes  of  foreign  and  domestic 
travel  and  study.  The  selection  of  the  holder  of  the  Travehng  Fel- 
lowship is  to  be  made  annually  by  the  faculty  by  means  of  a  for- 
mal competition,  in  which  students  or  graduates  of  the  Rice  Insti- 
tute are  ehgible  to  participate. 

THE  JAMES  A.  BAKER  AND  ALICE  GRAHAM  BAKER  BEQUEST 

By  the  last  wiU  and  testament  of  Captain  James  A.  Baker,  for 
more  than  fifty  years  Chairman  of  the  Board  of  Trustees  of  the 
Institute,  the  trustees  received  a  fund  in  excess  of  $60,000  to  be 
known  as  the  James  A.  Baker  and  Alice  Graham  Baker  Bequest. 
The  fund  is  to  be  kept  invested  by  the  trustees  and  the  income 
thereof  "used  in  part,  by  the  Institute,  in  establishing  scholarships 
and  fellowships,  and  to  pay  in  whole  or  in  part  the  salaries  of  its 
professors,  teachers  and  lecturers,  and  in  the  payment  of  armual 
prizes  to  the  students  to  stimulate  their  interest  in  their  work." 

THE    CATHARINE   WITHERS    ROPER   AND   BENJAMIN   E.   ROPER 
MEMORIAL   FUND 

Miss  Mary  Withers  Roper  bequeathed  to  the  Rice  Institute  the 
residue  of  her  estate  in  a  sum  in  excess  of  $11,000  as  a  memorial  to 
her  mother  and  father,  Catharine  Withers  Roper  and  Benjamin  E. 
Roper,  pioneering  contemporaries  of  the  founder  of  this  institu- 
tion. Only  the  income  of  this  fund  may  be  expended;  the  princi- 
pal thereof  is  to  be  kept  intact  in  the  permanent  endowment  fund 
of  the  Institute.  Miss  Roper  passed  away  at  the  advanced  age  of 
eighty-four  years.  She  began  teaching  very  early  in  hfe,  and  at  the 
time  of  her  retirement  she  had  spent  an  active  Hfe  of  sixty  years 
in  teaching  in  the  schools  of  this  vicinity. 

THE  DOW  CHEMICAL  COMPANY  FELLOWSHIPS 

On  the  initiative  of  Dr.  Willard  H.  Dow,  President  of  the  Dow 
Chemical  Company,  a  scholarship  or  fellowship  was  established 
by  the  Company  in  September,  1943,  on  a  year-to-year  basis,  to 
be  awarded  to  a  Rice  student  in  chemistiy,  chemical  engineering, 
or  physics.  A  Senior  student  receiving  the  award  will  be  the  Dow 
Chemical  Company  Scholar;  a  graduate  student  receiving  this 
award  will  be  the  Dow  Chemical  Company  Fellow.  The  present 
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amount  of  the  stipend  is  $750.  The  Dow  Chemical  Company  has 
also  provided  two  fellowships  in  the  amount  of  $1500  each,  one  to 
be  awarded  to  a  graduate  student  of  mechanical  engineering  and 
one  to  a  graduate  student  of  chemical  engineering. 

THE  HUMBLE  OIL  AND  REFINING  COMPANY  FELLOWSHIPS 

In  September,  1945,  the  Humble  Oil  and  Refining  Company 
established  at  the  Rice  Institute  two  fellowships  for  X-ray  dif- 
fraction research.  The  amount  of  the  stipend  will  be  based  in  each 
case  on  the  previous  training  of  the  fellow.  E£Fective  in  Septem- 
ber, 1947.  the  Humble  Company  also  established  one  fellowship 
in  chemistry  and  one  in  physics  carrying  stipends  of  $1600.  No 
limitation  is  placed  on  the  nature  of  the  research  carried  on  by 
these  two  fellows. 

THE  MAGNOLIA  PETROLEUM  COMPANY  FELLOWSHIP 

The  MagnoHa  Petroleum  Company  has  estabhshed  at  the  Rice 
Institute  a  fellowship  for  research  work  in  the  general  field  of 
physics  of  the  liquid  and  sohd  state.  This  fellowship  carries  a  sti- 
pend of  $1500  per  year,  and  is  awarded  to  a  graduate  student  who 
has  completed  one  or  more  years  of  graduate  work  in  physics. 

THE  SHELL  FELLOWSHIP  IN  PHYSICS 

The  Shell  Fellowship  Committee  has  estabhshed  at  the  Rice  In- 
stitute a  Shell  Fellowship  in  Physics.  The  stipend  of  this  fellow- 
ship is  $1500  and  its  award  is  subject  to  the  final  approval  of  the 
Shell  Fellowship  Committee. 

THE  PAN  AMERICAN  FELLOWSHIP  IN  CHEMICAL 
ENGINEERING 

The  Pan  American  Refining  Corporation  has  estabhshed  at  the 
Rice  Institute  a  Pan  American  Fellowship  in  Chemical  Engineer- 
ing. The  stipend  of  this  fellowship  is  $1500  and  its  award  is  sub- 
ject to  the  approval  of  the  Pan  American  Refining  Corporation. 

THE  M.  N.  DAVIDSON  FELLOWSHIP  IN  ARCHITECTURE 

The  M.  N.  Davidson  Fellowship  in  Architecture  in  memory  of 
the  late  M.  N.  Davidson  of  Houston,  Texas,  has  been  established 
by  his  family.  The  fellowship  provides  a  stipend  of  $500  annually, 
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as  long  as  funds  are  available.  The  fellowship  is  to  be  awarded 
by  the  faculty  of  architecture  to  a  student  completing  his  five 
years  of  study  for  the  professional  degree  of  Bachelor  of  Science  in 
Architecture,  and  having  the  highest  academic  record  of  the  stu- 
dents to  reach  graduation  in  that  year.  The  award  shall  be  used 
by  the  student  for  the  purpose  of  travel  and  study  within  the 
United  States,  beginning  not  later  than  six  months  after  the  award 
is  made. 

THE  STANOLIND  OIL  AND  GAS  COMPANY  FELLOWSHIP  IN 
CHEMICAL  ENGINEERING 

The  Stanolind  Oil  and  Gas  Company  has  estabhshed  at  the 
Rice  Institute  a  Stanohnd  Oil  and  Gas  Company  Fellowship.  The 
stipend  of  this  fellowship  is  $1500  with  an  added  amount  to  cover 
fees.  The  selection  of  the  fellow  is  to  be  made  by  the  Institute,  in 
cooperation  with  Stanolind. 

THE  ATLANTIC  REFINING  COMPANY  FELLOWSHIP  IN 
CHEMICAL  ENGINEERING 

The  Atlantic  Refining  Company  has  estabhshed  at  the  Rice 
Institute  an  Atlantic  Refining  Company  Fellowship.  The  stipend 
of  this  fellowship  is  $2000  and  its  award  is  subject  to  the  approval 
of  the  Atlantic  Refining  Company. 

THE  CELANESE  CORPORATION  OF  AMERICA  FELLOWSHIP  IN 
CHEMICAL  ENGINEERING 

The  Celanese  Corporation  of  America  has  estabhshed  at  the 
Rice  Institute  a  Celanese  Fellowship.  The  stipend  of  this  fellow- 
ship is  $1800  with  an  added  $500  to  cover  experimental  research 
expenses.  The  award  is  subject  to  the  approval  of  the  Celanese 
Corporation  of  America. 

THE  AIR  PRODUCTS  FELLOWSHIP  IN  CHEMICAL  ENGINEERING 
The  Air  Products,  Inc.,  has  estabhshed  at  the  Rice  Institute  the 
Air  Products  Fellowship  in  Chemical  Engineering  for  basic  re- 
search upon  the  thermodynamic  properties  of  fluids  at  low  tem- 
peratures. The  stipend  of  the  fellowship  is  $2000  per  year  and  is 
awarded  to  a  graduate  student  who  has  completed  one  or  more 
years  of  graduate  work. 
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NON-INSTITUTIONAL  FELLOWSHIPS 

In  addition  to  the  above  fellowships,  students  may  pursue  ad- 
vanced research  through  Atomic  Energy  Commission  Fellow- 
ships. 

The  Committee  on  Graduate  Instruction  processes  applications 
for  fellowships  submitted  by  graduate  students  of  the  Rice  Insti- 
tute for  research  in  other  institutions  and  in  other  countries. 
Among  available  fellowships  of  this  nature  are  the  Rotary  Inter- 
national Fellowship,  the  Rhodes  Scholarships,  the  Charles  A.  Cof- 
fin and  Gerard  Swope  Fellowships  awarded  by  the  General  Elec- 
tric Educational  Fund,  and  the  Frank  B.  Jewett  Fellowships 
awarded  by  the  Bell  Telephone  Laboratories.  Apphcants  for  pre- 
doctoral  fellowships  under  the  Fulbright  Act  administered  by  the 
Institute  of  International  Education,  and  for  postdoctoral  research 
and  teaching  exchanges  under  the  same  act  administered  by  the 
Committee  on  International  Exchange  of  Persons,  should  also  file 
with  the  Committee  on  Graduate  Instruction. 

Rice  is  one  of  the  sponsoring  universities  of  the  Oak  Ridge  In- 
stitute of  Nuclear  Studies.  The  Oak  Ridge  Institute  provides  a 
number  of  fellowships  to  doctoral  candidates  who  have  completed 
their  residence  requirements  and  who  want  to  work  on  a  thesis 
problem  at  Oak  Ridge  because  of  the  special  faciHties  which  are 
available. 

THE  RALPH  BUDD  AWARD 

Through  the  generosity  of  Mr.  Ralph  Budd,  former  President  of 
the  Burhngton  Lines,  a  prize  in  the  form  of  a  medal  is  available 
for  the  best  thesis  in  engineering  submitted  each  year. 

THE  H.  A.  WILSON  MEMORIAL  AWARD 

A  substantial  prize  is  being  provided  for  the  best  research  in 
physics  done  by  a  graduate  student  each  year.  The  funds  are  be- 
ing contributed  by  former  graduate  students  of  Professor  Emeri- 
tus H.  A.  Wilson,  who  retired  as  head  of  the  physics  department 
in  1947. 
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GRADUATE  ASSISTANTSHIPS-FELLOWSHIPS 

Graduate  students  with  high  academic  records  and  outstanding 
qualifications  may  be  awarded  graduate  assistantships— fellow- 
ships in  the  various  departments  of  the  Rice  Institute.  The  mini- 
mum stipend  of  a  graduate  assistantship  is  $650,  and  of  a  fellow- 
ship $650,  with  exemption  from  all  fees.  A  student  holding  these 
appointments  must  be  a  candidate  for  an  advanced  degree;  he  will 
be  expected  to  devote  a  substantial  part  of  his  program  to  study 
and  research,  and  at  the  same  time  to  teach  one  section  in  an  ele- 
mentary course  or  to  do  an  equivalent  amount  of  other  depart- 
mental work.  He  will  thus  get  a  certain  amount  of  valuable 
practical  training  in  preparation  for  an  academic  career.  Ap- 
pointments carrying  larger  stipends,  wdth  a  schedule  equivalent 
to  a  teaching  load  of  two  sections,  are  occasionally  available;  such 
appointments  depend  on  the  interests  and  attainments  of  the  stu- 
dent and  on  the  requirements  of  the  department. 

GRADUATE  SCHOLARSHIPS 

Students  whose  previous  records  show  marked  promise  but  for 
whom  no  graduate  assistantships  are  available  may,  especially  in 
their  first  year  of  graduate  study  at  the  Rice  Institute,  be  awarded 
graduate  scholarships  with  exemption  from  all  fees  but  without 
stipend.  Graduate  scholars  may  carry  a  fuU  schedule  of  graduate 
work,  and  are  not  required  to  render  any  service  to  the  Institute. 

VOCATIONAL  REHABILITATION  SCHOLARSHIPS 

"The  Texas  Education  Agency,  through  the  OflBce  of  Vocational 
Rehabihtation,  offers  payment  of  tuition  and  other  services  to 
civihan  students  who  have  certain  physical  handicaps,  provided 
the  vocational  objective  selected  by  the  student  has  been  approved 
by  representatives  of  Vocational  Rehabilitation.  Application  for 
Vocational  Rehabilitation  should  be  made  to  the  OflSce  of  Vo- 
cational Rehabilitation,  401  Old  National  Building,  5619  Fannin 
Street,  Houston  4,  Texas,  or  the  Director  of  Vocational  Rehabili- 
tation, 104  Land  Office  Building,  Austin,  Texas." 


SUBJECTS   OF   GRADUATE 
INSTRUCTION 

The  courses  listed  below  have  been  given  in  recent  years  or  have 
been  announced  for  the  near  future.  Not  all  are  repeated  annu- 
ally, and  modifications  or  additional  courses  are  likely  to  be 
introduced  from  time  to  time.  Information  about  oflFerings  for 
each  academic  session  can  be  secured  from  the  Office  of  the 
Registrar  or  from  department  heads. 

The  numbers  designating  the  courses  have  the  following  sig- 
nificance: courses  having  numbers  beginning  with  5,  6,  and  7, 
are  designed  primarily  for  graduates  of  progressively  higher 
standing;  others  are  undergraduate  courses.^ 

Figures  entered  in  parentheses  at  the  left  below  the  descrip- 
tion of  each  course  signify  the  number  of  class  hours  per  week, 
the  number  of  laboratory  hours  per  week,  and  the  number  of 
semester  hours  credit  for  the  completed  course.  Thus,  the  entry 
(3-0-3)  under  Mathematics  570a  means  that  the  course  meets 
three  times  per  week,  has  no  laboratory,  and  ( being  a  one-semes- 
ter course)  is  worth  three  semester  hours  credit.  The  letters  "a" 
and  "b"  after  course  numbers  indicate  first-semester  and  second- 
semester  courses,  respectively.  The  entry  (3-3-8)  below  Physics 
410  means  that  the  course  meets  three  hours  per  week,  has  three 
hours  of  laboratory  work  per  week  and  (being  a  two-semester 
course)  is  worth  eight  semester  hours'  credit. 

Instructors  of  courses,  as  named  at  the  lower  right  of  the  de- 
scriptions, are  subject  to  change. 

ARCHITECTURE 

Professor  J.  C.  Morehead,  Jr.,  Chairman 

Students  who  hold  the  degree  of  Bachelor  of  Science  in  Architec- 
ture or  the  equivalent  thereof  and  who  give  evidence  of  their 
qualifications  to  the  satisfaction  of  the  department  of  architecture 
and  the  Committee  on  Graduate  Instruction  may  be  admitted  to 
candidacy  for  the  degree  of  Master  in  Architecture.  A  minimum 

*  Undergraduate  courses  are  open  to  graduate  students  on  recommenda- 
tion of  faculty  advisers. 
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of  one  year  of  graduate  study  is  required  for  the  master's  degree 
when  the  candidate  already  has  completed  five  years'  work  in  a 
recognized  school  of  architecture,  and  has  received  his  degree 
with  a  record  of  high  scholarship.  The  candidate  must  have  had 
at  least  two  years  of  college  work  in  a  foreign  language,  prefer- 
ably French.^  Candidates  whose  preparation  has  been  limited  to 
four  years  will  be  required  to  take  a  minimum  of  two  years  of 
graduate  work  to  reach  their  master's  degree. 

The  candidate  for  the  master's  degree  shall  take  the  equivalent 
of  four  graduate  courses,  which  shall  consist  of  (a)  personal  in- 
vestigation, the  results  of  which  must  be  submitted  as  a  thesis; 
(b)  at  least  two  advanced  courses,  one  of  which  must  be  a  gradu- 
ate course  in  architecture.  The  candidate  must  pass  a  public  oral 
examination  given  by  the  faculty.  In  addition  to  Architecture  600 
the  candidate  will  elect  either  Architecture  610  or  630.  The  field 
of  history  or  the  field  of  construction  will  require  in  either  course 
a  minimum  of  fifteen  hours  of  drawing  and  research. 

Courses  in  Architecture 

Architecture  600.  Postgraduate  Design.  A  course  for  students 
who  have  received  the  degree  of  Bachelor  of  Science  in  Architec- 
ture. Advanced  study  and  research  in  architectural  design  or  city 
planning.  The  subject  of  study  for  the  thesis  shall  be  chosen  with 
the  approval  of  the  faculty,  and  a  written  thesis  presenting  the 
results  of  the  study  will  be  required.  Candidates  will  be  required 
to  complete  several  problems  in  design  in  order  to  establish  their 
preparedness  for  this  course.  Three  hoiu-s  of  conference,  fifteen 
hours  of  drawing  and  research. 
(3-15-16)  Messrs.  Dunaway,  Lent,  Morehead,  and  Todd 

Architecture  610.  Postgraduate  Architectural  History.  A  course 
for  students  who  have  received  the  degree  of  Bachelor  of  Science 
in  Architecture.  An  advanced  course  of  study  and  research  in  the 
field  of  architectural  history.  Three  hours  of  conference,  six  hours 
of  research. 
(3-6-10)  Messrs.  Chillman  and  DeZurko 

^  See  also  page  2  for  language  requirement. 
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Architecture  630.  Postgraduate  Construction.  A  course  for  stu- 
dents who  have  received  the  degree  of  Bachelor  of  Science  in 
Architecture.  An  advanced  course  of  study  in  tlie  field  of  architec- 
tural construction.  Three  hours  of  conference,  nine  hours  of  draw- 
ing and  research. 
(3-9-12)  Messrs.  Leifeste  and  Morehead 

BIOLOGY 

Professor  R.  V.  Talmage,  Chairman 

Graduate  work  in  Biology  is  open  to  qualified  applicants  who 
hold  a  bachelor's  degree  or  its  equivalent,  with  a  major  in  a 
biological  science.  Graduate  specialization  is  limited  to  fields 
related  to  the  research  interests  of  the  staflF.  Prospective  graduate 
students  should  take  the  Graduate  Record  Examination  before 
applying,  or  as  soon  thereafter  as  practicable.  If  it  is  not  taken 
prior  to  matriculation,  it  may  be  required  during  the  first  year 
of  residence. 

The  following  areas  of  specialization  are  currently  oflFered  in 
Biology:  biochemistry,  embryology,  endocrinology,  general  physi- 
ology, genetics,  immunology,  medical  entomology,  microanatomy, 
and  parasitology.  Applicants  desiring  specializations  not  included 
above  are  advised  to  communicate  directly  with  the  chairman 
of  the  department  before  submitting  application  for  admission. 
Program  for  the  Degree  of  Doctor  of  Philosophy: 

a)  Usually  four  or  more  years  of  graduate  study  with  at  least 
the  last  two  years  at  the  Rice  Institute. 

b)  At  least  six  graduate  courses  in  biological  and  related 
sciences  (by  a  course  is  meant  a  course  which  continues 
through  two  semesters  and  is  equivalent  to  at  least  six 
semester-hours  credit)  other  than  thesis  work,  of  which  at 
least  three  must  be  taken  at  the  Rice  Institute. 

c)  Completion  of  an  original  investigation  worthy  of  publica- 
tion in  a  recognized  scientific  journal,  and  the  submission 
of  a  doctoral  thesis  as  described  on  page  2.  It  is  expected 
that  the  candidate  will  have  already  published  the  results 
of  original  investigations  or  have  such  accepted  for  publica- 
tion before  the  degree  is  awarded. 
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d)  Completion  of  language  requirements  as  described  on  page 
2. 

e)  The  following  examinations  must  be  passed: 

1)  Certification  examination:  taken  during  the  first  week 
of  the  first  year  in  residence.  This  examination  is  fol- 
lowed by  a  meeting  with  a  committee  of  the  staff  for  the 
purpose  of  reviewing  the  program  of  the  candidate. 

2)  Qualifying  examination:  This  is  an  oral  and/or  written 
examination  over  the  major  and  related  fields  of  the 
candidate's  specialization.  It  must  be  passed  at  least 
nine  months  before  the  degree  is  awarded. 

3)  An  oral  examination  in  defense  of  the  thesis. 

The  Degree  of  Master  of  Arts:  The  degree  of  Master  of  Arts 
may  be  obtained  after  two  years  of  graduate  study  upon  the 
successful  completion  of  the  language  requirement,  four  gradu- 
ate courses,  the  acceptance  of  a  thesis  embodying  the  results  of 
original  investigation,  in  defense  of  which  an  oral  examination 
is  given.  The  taking  of  this  degree  is  not  required  as  a  prerequi- 
site for  the  degree  of  Doctor  of  Philosophy,  and  may  be  omitted 
with  the  approval  of  the  candidate's  certification  committee. 

Laboratory  Instruction:  Financial  assistance  in  the  form  of 
graduate  assistantships,  predoctoral  fellowships,  research  assist- 
antships,  and  scholarships  is  given  as  available.  All  graduate  stu- 
dents in  biology  are  expected  to  engage  in  some  laboratory  in- 
struction regardless  of  type  of  appointment,  as  this  instruction  is 
considered  an  important  part  of  the  training  of  the  candidate. 
Graduate  students  are  assigned  to  different  courses  from  year 
to  year  to  obtain  the  maximum  benefit  from  this  phase  of  train- 
ing. 

The  Biological  Laboratories:  The  Biology  Department  is  cur- 
rently located  in  the  Physics  Building.  Construction  on  a  new 
Biology  Building  was  started  in  the  fall  of  1956.  The  new  facili- 
ties allow  unusual  opportunities  for  graduate  study,  being  com- 
pletely air-conditioned  and  furnished  with  all  standard  modem 
equipment  for  biological,  physiological  and  biochemical  studies. 
Individual  laboratories  are  provided  for  each  graduate  student 
to  facilitate  the  carrying  out  of  his  research.  Special  laboratories. 
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such  as  radio-isotope  laboratories,  low  temperature  laboratories, 
a  photographic  suite,  are  available  as  needed.  Adequate  animal 
quarters  for  the  maintenance  of  both  standard  and  unusual 
experimental  animals  are  provided. 

COURSES  IN  BIOLOGY 
Courses  numbered  below  400  are  for  undergraduates.  How- 
ever, they  may  be  taken  for  graduate  credit,  or  as  prerequisite 
to  advanced  courses,  upon  the  recommendation  of  the  student's 
certification  committee.  These  basic  courses  are  described  in  the 
general  bulletin. 

Biology  420b.  Advanced  Genetics.  Reading,  conferences,  and 
laboratory  work. 
(2-6-4)  Mr.  Altenburg 

Biology  430a.  Instrumentation  in  Biological  Research.  Required 
of  all  graduate  students  and  open  to  seniors  by  permission  of  the 
instructor.  The  purpose  of  the  course  is  to  acquaint  the  student" 
with  the  theory  and  practice  of  instruments  and  techniques  valu- 
able in  biological  research. 
(3-4-4)  Mr.  Talmage 

Biology  440b.  Comparative  Physiology.  Discussion  and  labora- 
tory exercises  concerning  the  manner  by  which  vital  activities 
are  carried  on  by  different  animal  types.  Several  lectures  are 
devoted  to  the  physiology  of  plants,  stressing  photosynthesis  and 
plant  nutrition.  Prerequisite:  Biology  340a. 
(3-3-4)  Mr.  Daugherty 

Biology  450a.  Biochemistry  A — Physio -Cheinical  Properties  of 
Living  Matter.  A  study  of  the  characteristics  of  protoplasm  in 
relation  to  the  microscopic  and  submicroscopic  organizations  of 
cells:  colloids,  O-R  potentials,  membrane  phenomena,  pH,  buffers 
and  bioelectric  activity.  Prerequisites:  Biology  340a,  Chemistry 
220;  Chemistry  300  (can  be  taken  concurrently). 
(3-3-4) 

Biology    460b.    Biochemistry    B— General    Biochemistry.    The 
chemical  components  of  cells  and  tissues  are  studied  with  par- 
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ticular  reference  to  intermediary  metabolism  and  the  kinetics  of 
metabolic  processes.  Prerequisites:  Biology  450a,  Chemistry  300 
or  its  equivalent. 
(3-3-4) 

Biology  470.  General  Bacteriology  and  Immunology.  Steriliza- 
tion, microscopy,  preparation  of  media,  and  methods  of  cultiva- 
tion; disinfection;  nature  and  relationships  of  various  types  of 
micro-organisms;  introduction  to  bacteriology  of  air,  soil,  water, 
sewage,  dairy  products  and  other  foods,  and  important  human, 
animal,  and  plant  diseases;  the  principles  of  immunology  and 
their  application  to  preventive  and  therapeutic  medicine,  and  to 
diagnostic  procedures.  Special  emphasis  on  public  health  and 
hygienic  aspects  of  the  subject.  Prerequisites:  one  course  in  biol- 
ogy and  Chemistry  120.  Given  in  odd-numbered  years  only. 
(3-3-8)  Mr.  Chandler 

Biology  480a.  Endocrinology.  A  study  of  the  function,  morphol- 
ogy, and  comparative  anatomy  of  the  glands  of  internal  secretion. 
Only  the  well-recognized  endocrine  glands  of  mammals  are  con- 
sidered in  detail,  and  emphasis  is  placed  on  the  physiology  of 
reproduction.  Laboratory  work  is  restricted  primarily  to  demon- 
strations of  hormonal  efiFects  and  meets  on  the  average  of  every 
other  week.  Biology  330a  must  be  taken  either  as  a  prerequisite 
or  concurrently. 
(3-2-3)  Mr.  Talmage 

Biology  490b.  Radioisotopes  in  Biology.  An  introductory  study 
of  the  apphcations  of  nuclear  radiations  to  biological  problems. 
The  purpose  of  the  lectures  and  laboratory  is  to  acquaint  the  stu- 
dent with  characteristics  of  nuclear  emissions,  problems  of  health 
physics,  an  introduction  to  radiochemistry,  study  of  radiation 
eflFects,  and  the  use  of  isotopes  as  biological  tracers.  Prerequisites: 
at  least  one  previous  course  in  biology,  chemistry,  mathematics, 
and  physics.  Size  of  class  limited  by  facilities  to  twelve  students. 
(3-4-4)  Mr.  Talmage 

Biology  500b.  Field  Ecology  Same  as  Biology  380b,  but  includ- 
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ing  a  post-semester  field  trip.  For  graduate  students  who  have  not 

had  Biology  380b  or  its  equivalent. 

(3_3_4)  Mr.  Enders 

Biology  510.  Comparative  Biochemistry.  A  discussion  of  the 
developmental  and  evolutionary  aspects  of  biochemistry.  Con- 
sideration is  given  to  nutrition  food  chains,  and  the  nature  of  all 
dynamics  in  the  diflFerent  animal  and  plant  types.  Prerequisite: 
Biology  460b. 
(3-3-4) 

Biology  520.  Cytology.  The  course  consists  of  student  reports 
and  discussions  concerning  the  anatomical  and  chemical  proper- 
ties of  the  cell,  its  formed  constituents,  and  inclusions.  Morpho- 
logical and  cytochemical  indications  of  specific  activity  are 
emphasized.  Prerequisites:  Biology  300  and  370.  Open  to  senior 
majors  by  permission  of  instructor. 
(2-6-4)  Mr.  Enders 

Biology  530.  Advanced  Endocrinology  A.  The  thyroid,  pan- 
creas, adrenals,  and  the  relationships  of  hormones  to  carbohy- 
drate metabolism  are  studied.  Reading,  seminar  on  current  litera- 
ture in  endocrinology.  To  be  offered  in  1957-58. 
(3_4_8)  Mr.  Talmage 

Biology  540.  Advanced  Endocnnology  B.  The  Parathyroids, 
the   Pituitary,   and  the  phsyiology  of  reproduction.   Readings, 
conferences,  and  laboratory  work.  Includes  also  a  weekly  seminar 
on  current  Hterature  in  endocrinology. 
(3_4_8)  Mr.  Talmage 

Biology  550.  Advanced  Cellular  Physiology.  Reading,  confer- 
ences, and  laboratory  work, 
(2-6-8)  Mr.  Daugherty 

Biology  560.  Medical  Entomology.  Classification,  taxonomy, 
identification,  life  cycles,  and  control  of  arthropod  parasites,  dis- 
ease vectors,  and  poisonous  species.  For  students  speciahzing  in 
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parasitology.  Reading,  conferences,  and  laboratory  work.  To  be 

oflFered  in  1959-60. 

(2-6-8)  Mr.  Chandler 

Biology  570.  Helminthology.  Classification,  taxonomy,  identifi- 
cation, and  life  cycles  of  parasitic  worms,  and  a  study  of  economic 
importance,  treatment,  and  control  of  helminthic  diseases  of 
man  and  animals.  For  students  specializing  in  parasitology.  Read- 
ing, conferences,  and  laboratory  work.  To  be  offered  in  1957-58. 
(2-6-8)  Mr.  Chandler 

Biology  580.  Protozoology.  Classification,  taxonomy,  identifica- 
tion, life  cycles,  and  technical  methods  in  the  study  of  Protozoa, 
with  special  reference  to  parasitic  forms.  For  students  specializ- 
ing in  parasitology.  Reading,  conferences,  and  laboratory  work. 
To  be  oflFered  in  1958-59. 
(2-6-8)  Mr.  Chandler 


Biology  590.  Research  in  Genetics. 
Biology  591.  Research  in  Embryology. 


Mr.  Altenburg 


Mr.  Davies 


Biology  592.  Research  in  Histology  and  Histochemistry. 

Mr.  Davies 


Biology  593.  Research  in  Physiology. 

Biology  594.  Research  in  Biochemistry. 
Biology  595.  Research  in  Endocrinology. 


Mr.  Daugherty 


Mr.  Talmage 


Biology  596.  Research  in  Parasitology  or  Microbiology. 

Mr.  Chandler 

Biology  597.  Research  in  Medical  Entomology. 

Mr.  Chandler 
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Biology  599.  Biology  Seminar.  The  staflF  and  graduate  students 
meet  once  a  week  for  papers  and  discussions  on  special  topics  or 
on  current  research.  Each  candidate  for  an  advanced  degree  will 
be  expected  to  attend  and  to  give  at  least  one  paper  each 
semester. 
(1-0-2)  Staff 

Biology  700.  Summer  Graduate  Research.  Open  only  to  stu- 
dents already  admitted  as  candidates  for  an  advanced  degree.  At 
least  forty  hours  of  laboratory  work  per  week. 

CHEMISTRY 

Professor  G.  H.  Richter,  Chairman 

A  STUDENT  who  has  completed  a  course  for  the  degree  of  Bachelor 
of  Arts  may  be  admitted  as  a  candidate  for  the  degree  of  Master 
of  Arts  or  of  Doctor  of  Philosophy. 

Preparation  for  the  degree  of  Doctor  of  Philosophy  involves 
at  least  three  years  of  graduate  work.  The  thesis  must  present  a 
distinctly  original  contribution  to  the  subject.  It  should  be  accept- 
able for  publication  in  an  accredited  journal  or  series,  and  copies 
must  be  deposited  in  the  Institute  hbrary. 

The  following  specific  requirements  must  be  met  by  candidates 
for  advanced  degrees  taking  their  major  work  in  chemistry: 

(a)  For  admission  to  graduate  standing,  candidates  for  ad- 
vanced degrees  must  possess  a  reading  knowledge  of  scientific 
German,  and  must  have  completed  general  courses  equivalent 
to  the  work  through  organic  and  physical  chemistry  ofi^ered 
during  the  first  three  years  of  an  undergraduate  major  in  chem- 
istry at  the  Rice  Institute,  and  at  least  one  full-year  course  of 
more  advanced  study  equivalent  to  Senior  work  in  chemistry 
of  the  Rice  Institute. 

(b)  For  admission  to  graduate  standing  in  chemistry,  pref- 
erence will  be  given  to  applicants  who  earn  high  scores  on  the 
Graduate  Record  Examination,  including  the  advanced  test  in 
chemistry.  (See  page  3.)  A  new  graduate  student  who  has  not 
taken  the  Graduate  Record  Examination  may  be  required  to  do 


CHEMISTRY  49 

SO  at  the  earliest  examination  time  during  his  first  semester  of 
residence. 

(c)  A  candidate  for  the  degree  of  Master  of  Arts  is  required 
to  complete,  in  addition  to  a  thesis,  three  approved  full-year 
courses;  and,  also,  he  must  pass  a  final  public  oral  examination. 

(d)  Comprehensive  vmtten  examinations  in  physical,  inor- 
ganic and  organic  chemistry  will  be  given  to  all  graduate  stu- 
dents beginning  their  second  year  of  work.  The  results  of  these 
examinations  will  determine  whether  the  student  will  be  per- 
mitted to  continue  in  graduate  work. 

(e)  A  candidate  for  the  degree  of  Doctor  of  Philosophy  must 
have  met  the  course  requirements  for  the  master's  degree  in 
chemistry;  in  addition  he  must  complete  three  advanced  full- 
year  courses  approved  by  the  department,  together  with  the 
doctoral  thesis.  He  must  satisfy  the  Institute  language  require- 
ments (see  page  2)  by  demonstrating  a  reading  knowledge  of 
scientific  French  and  scientific  German.  Also,  he  must  pass  a 
final  public  oral  examination. 

Graduate  assistants  who  devote  as  much  as  six  hours  per  week 
to  teaching  will,  in  general,  be  expected  to  spend  two  years  in 
residence  for  the  master's  degree  and  four  years  in  residence  for 
the  doctor's  degree. 

Courses  in  Chemistty 

Chemistry  400a.  Advanced  Organic  Chemistry.  Introduction  to 
theoretical   organic   chemistry  with   emphasis   on   reactions   of 
general  synthetic  importance. 
(3-0-3)  Mr.  Ettlinger 

Chemistry  410a.   Colloid  Chemistry.   An  introductory  course 
dealing  with  the  theories  of  colloid  chemistry  and  their  applica- 
tions. Prerequisites:  Chemistry  300  and  310. 
(3-4-4)  Mr.  Milligan 

Chemistry  420b.  Structural  Chemistry.  Modem  concepts  of 
structural  chemistry  based  on  the  principles  of  quantum  mechan- 
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ics,  including  a  discussion  of  current  methods  of  structure  deter- 
mination. 
(3-0-3)  Mr.  Waser 

Chemistry  430a.  Special  Topics  in  Physical  Chemistry.  The 
course  is  designed  to  give  a  more  thorough  treatment  to  selected 
phases  of  the  subjects  introduced  in  Chemistry  310. 
(3-0-3) 

Chemistry  440b.  Advanced  Organic  Chemistry  and  Qualitative 
Analysis.  This  course  embodies  a  systematic  procedure  for  the 
separation  and  identification  of  pure  organic  compounds.  It  aims 
to  review,  by  actual  laboratory  contact,  many  important  reactions 
of  the  main  series  of  organic  substances.  (Owing  to  Hmitations  of 
space,  enrollment  will  be  limited  to  thirty-five  students.) 
(2-6-4)  Mr.  Lewis 

Chemistry  450a.  Thermodynamics.  Relation  of  heat  and  work 
to  chemical  and  physical  systems.  A  consideration  of  free  energy, 
entropy,  and  fugacity  as  apphed  to  equilibria.  Especial  attention 
to  the  treatment  of  solutions. 
(3-0-3)  Mr.  Kilpatrick 

Chemistry  480b.  Chemistry  of  Natural  Products.  A  study  of  im- 
portant types  of  natural  products  of  current  interest  to  biology 
and  chemistry. 
(3-0-3)  Mr.  Turner 

Chemistry  500.  M.A.  Thesis.  Graduate  students  who  are  work- 
ing toward  the  M.A.  degree  in  chemistry  are  expected  to  elect  at 
least  nine  hours  a  week  in  research  under  the  direction  of  some 
member  of  the  staff  of  instruction. 

Chemistry  510.  Chemistry  of  the  Steroids.  A  theoretical  consid- 
eration of  the  reactions  and  stereochemistry  of  the  steroids,  includ- 
ing a  discussion  of  the  physiological  importance  of  these  com- 
pounds. 
(3-0-6)  Mr.  Turner 

Chemistry  520b:  Theory  of  Adsorption  of  Gases.  An  advanced 
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treatment  of  modem  theories  of  adsorption  of  gases  on  solids. 
(3-0-3)  Mr.  Milligan 

Chemistry  540b.  Special  Topics  in  Organic  Chemistry. 
(3-0-3)  Mr.  Ettlinger 

Chemistry  545a.  Physical-organic  Chemistry.  The  apphcation  of 
physical  methods  to  the  determination  of  the  structure  of  organic 
compounds. 
(3-0-3)  Mr.  Lewis 

Chemistry  545b.  Physical-organic  Chemistry.  A  study  of  the 
mechanisms  of  various  important  organic  reactions, 
(3-0-3)  Mr.  Lewis 

Chemistry  550a.  Reaction  Kinetics.  A  consideration  of  the  rates 
of  reactions  with  emphasis  on  homogeneous  kinetics  as  a  tool  in 
the  study  of  reaction  mechanisms.  Prerequisite:  Chemistry  400a. 
(3-0-3)  Mr.  Lewis 

Chemistry  560b.  Electrochemistry.  The  apphcation  of  thermo- 
dynamics to  the  study  of  electrolytic  cells.  Prerequisite:  Chem- 
istry 450a. 
(3-0-3)  Mr.  Kilpatrick 

Chemistry  570b.    Absorption  Spectra  of  Organic  Compounds. 
The  application  of  ultraviolet  and  infrared  absorption  spectra  to 
the  study  of  molecular  structure. 
(3-0-3)  Mr.  EUlinger 

Chemistry  580a.  Special  Topics  in  Organic  Chemistry.  A  con- 
sideration of  the  chemistry  of  selected  groups  of  natural  products. 
(3-0-3)  Mr.  Turner 


Chemical  Engineering  502.  Advanced  Topics  in  Chemical  En- 
gineering. (See  page  56.) 

Chemical  Engineering  511.  Chemical  Engineering  Thermody- 
namics. (See  page  56.) 
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Chemical  Engineering  512.  Chemical  Engineering  Thermody- 
namics. (See  page  56.) 

Chemical  Engineering  690.  Chemical  Reaction  Kinetics.  (See 
page  58.) 


Chemistry  600.  Ph.D.  Thesis.  Graduate  students  who  are 
working  toward  the  Ph.D.  degree  in  chemistry  are  expected  to 
elect  at  least  twelve  hours  a  week  in  research  under  the  direction 
of  some  member  of  the  staflF  of  instruction. 

Chemistry  610.  Application  of  X-ray  Diffraction  Methods. 
Application  of  X-ray  diffraction  methods  to  inorganic  and  physi- 
cal chemistry.  Identification  of  soHd  phases,  determination  of 
crystal  size,  X-ray  analysis  of  simple  types  of  structures.  Electron 
diffraction.  Principles  and  operation  of  modem  X-ray  apparatus. 
This  course  alternates  with  Chemistry  660. 
(3-0-6)  Mr.  Milligan 

Chemistry  620.  Molecular  Structure  Determination.  Theory  and 
practice  of  various  physical  methods  of  molecular  structure  de- 
termination. Theory  of  the  chemical  bond. 
(3-0-6)  Mr.  Waser 

Chemistry  630b.  Statistical  Thermodynamics.  A  development  of 
the  principles  of  thermodynamics  from  the  standpoint  of  statisti- 
cal mechanics.  The  relation  of  the  structure  of  molecules  to  their 
thermodynamic  properties.  Prerequisites:  Chemistry  450a  and 
Mathematics  300  or  310. 
(3_0_3)  Mr.  Kilpatrick 

Chemistry  650.  Quantum  Mechanics.  A  study  of  simple  mechani- 
cal systems  from  the  point  of  view  of  wave  mechanics.  The  appli- 
cation of  these  concepts  to  the  chemical  bond.  The  energy  states 
of  polyatomic  molecules.  Prerequisite:  Mathematics  300  or  310. 
(3_0_6)  Mr.  Kilpatrick 

Chemistry  660.  X-ray  Crystal  Structure  Analysis.  Crystals, 
X-rays,  and  their  interaction.  Experimental  methods.  Symmetry 
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and  space  groups.  Fourier  methods.  Dynamic  theory  of  X-ray  dif- 
fraction. This  course  alternates  with  Chemistry  610. 
(3_0-6)  Mr.  Waser 

Chemistry  680.  Modern  Methods  in  Crystal  Structure.  Fourier 
and  Patterson  methods,  modification  functions,  inequaUties,  and 
order-disorder  phenomena. 
(3_0-6)  Mr.  Waser 

Chemistry  700.  Summer  Graduate  Research.  Open  only  to 
students  already  admitted  as  candidates  for  an  advanced  degree. 
At  least  forty  hours  of  laboratory  work  per  week. 

ENGINEERING 

The  Rice  Institute  offers  graduate  work  in  engineering  to  its 
own  graduates  of  superior  standing,  and  to  similarly  qualified 
holders  of  bachelor's  degrees  from  other  recognized  institutions. 
Possession  of  a  degree  does  not  automatically  guarantee  admis- 
sion to  graduate  work.  Applicants  will  be  screened  by  the  depart- 
ment concerned  and  by  the  Committee  on  Graduate  Instruction, 
and  will  be  required  to  submit  evidence  of  suitable  preparation 
and  of  ability  to  do  work  of  the  quality  expected. 

The  courses  outlined  below  indicate  the  general  nature  of  the 
requirements  for  advanced  degrees  in  the  several  fields  of  engi- 
neering.^ In  addition,  a  candidate  may  be  required  to  pass  courses 
which  he  has  not  previously  taken,  but  which  are  required  by  the 
Rice  Institute  for  the  degree  of  Bachelor  of  Science  in  the  field 
of  engineering  concerned.  Furthermore,  attention  is  called  to  the 
fact  that  completion  of  the  courses  indicated  below  will  not  auto- 
matically lead  to  the  award  of  a  degree.  The  general  quality  of 
the  candidate's  course  work,  as  well  as  the  quality  of  his  thesis, 
will  be  carefully  considered  by  the  department  concerned  and  by 
the  Committee  on  Graduate  Instruction  before  he  is  recom- 
mended to  the  faculty  for  an  advanced  degree.  In  some  cases  a 
student  may  complete  tlie  work  for  a  master's  degree  in  one  year, 
but  he  should  count  on  a  minimum  of  two  years  if  he  is  holder 
of  an  appointment  requiring  some  teaching  or  other  service. 

^  See  also  pages  2  and  55  for  language  requirements. 
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Requirements  for  the  Degree  of  Master  of  Science 
in  Chemical  Engineering 

(1)  Advanced  course  in  chemical  engineering  (first  half-year). 
Advanced  course  in  chemical  engineering  (second  half-year). 

(2)  Approved   elective   in  mathematics,   physics,   chemistry,   or 

engineering  other  than  chemical. 

(3)  Approved  elective  (first  half-year). 

Advanced  course  in  chemical  engineering  (second  half-year). 

(4)  Research  and  Thesis  (Ch.E.  683). 

(5)  Seminar  (Ch.E.  662)  (second  half-year). 

Requirements  for  the  Degree  of  Master  of  Science 
in  Civil  Engineering 

(1)  Advanced  course  in  structures. 

(2)  Approved  elective  in  civil  engineering, 

(3)  Approved  elective  in  mathematics,  physics,  chemistry,  biology, 

or  engineering  other  than  civil. 

(4)  Research  and  Thesis  (C.E.  633). 

(5)  Graduate  Seminar  (C.E.  605). 

Requirements  for  the  Degree  of  Master  of  Science 
in  Electrical  Engineering 

(1)  Advanced  Circuit  Analysis  (E.E.  603). 

(2)  Advanced  Servomechanisms  (E.E.  613)  or 
Advanced  Electrical  Powder  Engineering  (E.E.  623)  or 
Advanced  Electronics  and  Communications  Engineering  (E.E. 

643)  or 
Theory  of  Electrical  Machinery  (E.E.  653). 

(3)  Thesis  (E.E.  633). 

(4)  Approved  elective  in  mathematics,  physics,  or  engineering. 

(5)  Graduate  Seminar  (E.E.  605). 

Requirements  for  the  Degree  of  Master  of  Science 
in  Mechanical  Engineering 

(1)  Four  approved  full-year  courses,  or  the  equivalent  tliereof. 

(2)  Research  and  Thesis  (M.E.  653). 

(3)  Graduate  Seminar  (M.E.  605). 
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Requirements  for  the  Degree  of  Doctor  of  Philosophy 
in  Chemical  Engineering 

Exceptional  students  enrolled  in  graduate  work  in  chemical 
engineering  may  work  directly  toward  the  degree  of  Doctor  of 
Philosophy  in  Chemical  Engineering  following  the  completion  of 
the  Bachelor  of  Science  degree.  A  graduate  student  who  wishes 
to  obtain  the  degree  of  Doctor  of  Philosophy  must  fulfill  the  fol- 
lowing requirements,  usually  in  the  order  listed: 

(1)  Complete  at  least  six  approved  full-year  courses,  or  the 
equivalent  thereof,  beyond  the  degree  of  Bachelor  of  Science  in 
Chemical  Engineering. 

(2)  Obtain  a  passing  grade  on  a  comprehensive  written  exami- 
nation covering  graduate  and  undergraduate  work  in  chemical 
engineering  and  the  cognate  fields,  which  include  the  other 
branches  of  engineering,  physics,  chemistry,  and  mathematics. 

(3)  Pass  two  language  examinations,  indicating  a  proficient 
reading  knowledge  of  scientific  German  and  one  other  language 
approved  by  the  department  of  chemical  engineering. 

(4)  Submit  to  the  department  a  minimum  of  four  copies  of  the 
thesis  and  an  article  which  is  based  on  the  thesis  and  which  is 
acceptable  for  publication  in  an  accredited  journal. 

(5)  Pass  a  final  pubHc  oral  examination. 

The  fulfillment  of  these  requirements  will  usually  require  a 
minimum  of  three  full  years  of  work.  The  comprehensive  exami- 
nation will  be  given  in  September  and  February  of  each  year.  A 
student  who  has  had  a  year  of  graduate  training  in  chemical  engi- 
neering is  qualified  to  take  the  examination.  Two  opportunities 
will  be  given  to  each  student  to  pass  the  comprehensive  examina- 
tion during  his  first  two  years  of  graduate  work  in  chemical  engi- 
neering at  the  Rice  Institute. 

Courses  in  Chemical  Engineering 
Associate  Professor  W.  W.  Akers,  Chairman 

Chemical  Engineering  501.  Rate  Processes  I.  An  advanced  study 
of  the  important  rate  processes  in  chemical  engineering  with  par- 
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ticular  emphasis  on  the  rate  of  transfer  of  heat,  momentum  and 

mass,  and  on  chemical  kinetics. 

(3-0-3)  Mr.  Akers 

Chemical  Engineering  502.  Rate  Processes  II.  A  continuation  of 
Chemical  Engineering  501. 
(3-0-3)  Mr.  Akers 

Chemical    Engineering    511.    Chemical   Engineering    Thermo- 
dynamics. A  course  in  theoretical  and  applied  thermodynamics. 
Prerequisite:  Physical  Chemistry. 
(3-0-3)  Mr.  Leland 

Chemical  Engineering  512.  Chemical  Engineering  Thermody- 
namics. A  continuation  of  theoretical  and  applied  thermodynam- 
ics. Prerequisite:  Chemical  Engineering  511. 
(3-0-3)  Mr.  Leland 

Chemical  Engineering  522.  Plant  Design.  The  lectures  consider 
the  development  of  chemical  manufacturing  processes  and  the 
design  of  chemical  manufacturing  plants  from  the  point  of  view 
of  location,  building,  equipment,  economics,  and  organization. 
The  laboratory  work  consists  of  calculating  and  drawing  up  funda- 
mental data,  qualitative  and  quantitative  flowsheets,  specifica- 
tions, plant  layout,  and  cost  estimates  for  typical  processes. 
Prerequisite:  Chemical  Engineering  403. 
(2-6-4)  Mr.  Akers 

Chemical  Engineering  543.  Unit  Operations  Laboratory.  Lab- 
oratory work  in  unit  operations  as  follows:  crushing,  grinding  and 
screening,  hydrauHc  separation,  thickening,  flotation,  filtration, 
flow  of  gases,  flow  of  liquids,  flow  of  heat,  humidification,  water 
cooling,  adsorption,  absorption,  liquid-liquid  extraction,  evapora- 
tion, drying,  distillation,  and  rectification.  Prerequisite:  Chemical 
Engineering  403. 
(0-6-4)  Mr.  Hartsook 

Chemical  Engineering  551.  Distillation.  A  study  of  the  rectifica- 
tion of  binary  and  multicomponent  mixtures  and  of  the  methods 
of  computing  the  performance  of  both  plate  and  packed  towers. 
(3-0-3)  Mr.  Kobayashi 
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Chemical  Engineering  561.  Chemical  Literature.  The  course  is 
devoted  to  study  of  the  arrangement  of  chemical  literature  and 
its  use  in  industrial  and  research  work.  A  topic  will  be  assigned 
to  each  student  every  week  for  a  thorough  Hbrary  investigation. 
(1-0-1)  Mr.  Jensen 

Chemical  Engineering  562.  General  Seminar.  A  course  for  train- 
ing chemical  engineering  students  in  the  preparation  and  oral 
presentation  of  formal  papers  and  discussions  on  topics  of  engi- 
neering interest.  The  papers  and  discussions  are  given  by  the  stu- 
dents, using  acceptable  material  secured  from  technical  pubUca- 
tions.  This  course  is  required  of  all  fifth-year  chemical  engineers. 
(1-0-1)  Mr.  McBride 

Chemical  Engineering  600.  Fluid  Dynamics.  An  advanced  treat- 
ment of  the  dynamics  of  real  fluids.  Offered  in  alternate  years. 
(3-0-3)  Mr.  Akers 

Chemical  Engineering  620.  Chemical  Process  Design.  The  ap- 
plication of  thermodynamics  and  unit  operations  to  the  design 
of  chemical  equipment  and  plants.  Prerequisites:  Chemical  Engi- 
neering 403,  411,  and  512.  Offered  in  alternate  years. 
(3-0-3)  Mr.  Akers 

Chemical  Engineering  633.  Nuclear  Engineering.  An  introduc- 
tory course  from  the  engineering  viewpoint.  Nuclear  fuels  and 
their  processing.  The  fission  process,  reactor  design  and  control, 
shielding,  heat  transfer  problems,  materials  of  construction,  waste 
disposal  problems  and  health  physics.  Prerequisite:  Physics  310. 
(3-0-6)  Mr.  Leland 

Chemical   Engineering   650.    Petroleum   Production   Problems. 
Physical  properties  of  hydrocarbons  at  elevated  pressures  and 
temperatures,  flow  of  fluids  through  porous  media,  estimating  size 
of  petroleum  reservoirs,  and  optimum  production  procedures. 
(3-0-3)  Mr.  Kobaijashi 

Chemical  Engineering  660.  Physical  Equilibrium  in  Fluid  Sys- 
tems. A  development,  from  thermodynamic  principles,  of  the 
volume  and  phase  equihbrium  behavior  of  binary  and  multicom- 
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ponent  systems,  including  both  ideal  and  nonideal  systems  and 

behavior  at  both  low  and  high  pressures. 

(3-0-3)  Mr.  Kobayashi 

Chemical  Engineering  662.  Graduate  Seminar.  Similar  to  Chem- 
ical Engineering  562  except  that  the  course  applies  to  graduate 
students  above  the  fifth  year. 
(1-0-1)  Mr.  Akers 

Chemical  Engineering  670.  Chemical  Engineering  Mathemat- 
ics. Applications  of  mathematical  principles  to  problems  in  fluid 
dynamics,  heat  transfer,  mass  transfer,  and  thermodynamics. 
(3-0-3)  Mr.  Kobayashi 

Chemical  Engineering  680.  Summer  Graduate  Research.  Open 
to  students  already  admitted  as  candidates  for  the  degree  of 
Master  of  Science.  At  least  forty  hours  of  laboratory  work  per 
week. 

Chemical  Engineering  683.  M.S.  Research  and  Thesis.  At  least 
nine  hours  of  work  weekly  under  the  direction  of  a  member  of  the 
stafiF  on  a  problem  of  chemical  engineering  importance.  Four 
copies  of  the  accepted  report  will  be  required:  two  for  deposit 
in  the  Institute  Hbrary  and  two  for  the  chemical  engineering 
department. 

Chemical  Engineering  690.  Chemical  Reaction  Kinetics.  A  study 
of  the  principal  facts  and  theories  relating  to  the  rates  at 
which  chemical  reactions  take  place,  including  a  study  both  of 
elementary  reactions  and  of  the  way  in  which  over-all  rates  of 
complex  reactions  are  related  to  the  rates  of  the  individual  steps. 
(3-0-3)  Mr.  Akers 

Chemical  Engineering  720.  Advanced  Topics  in  Chemical  En- 
gineering (HI).  A  theoretical  treatment  of  advanced  phases  of 
chemical  engineering  with  special  emphasis  upon  the  develop- 
ment of  individual  abihties.  Prerequisite:  full  graduate  standing 
and  consent  of  department. 
(3-0-3)  Staff 
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Chemical  Engineering  780.  Summer  Graduate  Research.  Open 
to  students  already  admitted  as  candidates  for  the  degree  of 
Doctor  of  Philosophy.  At  least  forty  hours  of  laboratory  work  per 
week. 

Chemical  Engineering  783.  Ph.D.  Research  and  Thesis.  At  least 
twenty  hours  of  work  weekly  under  the  direction  of  a  member  of 
the  staff  on  a  problem  of  chemical  engineering  importance.  Four 
copies  of  the  accepted  report  will  be  required:  two  for  deposit  in 
the  Institute  library  and  two  for  the  chemical  engineering  depart- 
ment. 

Courses  in  Civil  Engineering 

Professor  L.  B.  Ryon,  Chairman 

Civil  Engineering  503.  Experimental  Problems  in  Civil  Engi- 
neering. 
(0_3_2)  Mr.  Sims 

Civil  Engineering  523.  Municipal  Engineering,  (a)  Water  supply 
hydrology:  reservoirs,  pipe  lines,  pumps,  distribution  systems,  (b) 
Sewerage:  storm  and  sanitary  systems.  Design,  construction,  and 
maintenance  of  sewers  and  sewage  disposal  systems,  (c)  High- 
ways, road  systems,  city  streets:  pavement  types  and  subgrade 
studies.  Demand  studies  and  methods  of  financing.  Prerequisites: 
Civil  Engineering  401  and  402,  and  full  fifth-year  standing. 
(3-3-8) 

Civil  Engineering  543.  Concrete  Structures.  A  study  of  concrete 
and  concrete  aggregates.  Theory  and  design  of  reinforced  con- 
crete slabs,  beams,  and  columns.  A  study  of  current  building 
codes.  Design  of  typical  parts  of  buildings.  Prerequisites:  Civil 
Engineering  401,  registration  in  Civil  Engineering  563  and  581, 
and  fuU  fifth-year  standing. 
(3-3-8) 

Civil  Engineering  563.  Steel  and  Timber  Structures.  Design  of 
tension  and  compression  members  and  of  riveted  and  welded  con- 
nections. Design  of  roof  trusses,  simple  bridge  trusses,  plate 
girders,  and  mill  building  frames.  Detailed  drawings  and  esti- 
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mates  of  cost  and  weight.  Prerequisites:  Civil  Engineering  401, 
402,  and  422,  and  registration  in  Civil  Engineering  543  and  581. 
(3-6-10) 

Civil  Engineering  581.  Introduction  to  Statically  Indeterminate 
Structures.  A  study  of  the  stresses  and  deflections  of  such  struc- 
tures as  continuous  spans  and  rigid  frames,  by  the  methods  of 
angle  changes  and  moment  distribution.  Analysis  of  trussed  struc- 
tures with  redundant  members;  analysis  of  secondary  stresses  in 
trusses.  Williot-Mohr  diagrams.  Three  lectures  and  one  three-hour 
computation  period  per  week.  Prerequisites:  Civil  Engineering 
422  and  registration  in  Civil  Engineering  543  and  563. 
(3-3-4) 

Civil  Engineering  582.  Elementary  Soil  Mechanics  and  Founda- 
tions. A  study  of  the  physical  characteristic  of  soils  and  of  the 
mechanics  of  soil  masses  subjected  to  loads.  Earth  pressures  and 
stability.  Design  of  foundations  for  buildings,  bridges,  and  other 
major  structures.  Prerequisites:  registration  in  Civil  Engineering 
523  and  543. 
(3-3-4) 

Civil  Engineering  603.  Statically  Indeterminate  Structures  and 
Advanced  Structural  Design.  A  study  of  stresses  and  deflections  in 
indeterminate  structures  such  as  continuous  spans,  rigid  frames, 
and  arches  by  the  classical  and  modem  methods  of  analysis.  De- 
sign of  a  rigid-frame  structure.  Theory  of  design  and  methods 
of  construction  of  masonry  structures.  Special  problems  in  bend- 
ing, torsion,  and  buckhng  of  bars  and  thin  plates  and  shells. 
Three  lectures  and  one  design  period  a  week.  Prerequisites:  Civil 
Engineering  563  and  581,  or  their  equivalents. 
(3-3-8) 

Civil  Engineering  605.  Graduate  Seminar. 

(1-0-2) 

Civil  Engineering  613.  Advanced  Problems  in  Soil  Mechanics 
and  Foundations.  Stress  conditions  for  failure  in  soils;  plastic 
equilibrium;  arching  in  ideal  soils.  Application  to  retaining  wall 
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problems  and  stability  of  slopes.  Earth  pressure  on  supports  in 
cuts,  tunnels,  and  shafts;  anchored  bulkheads.  Theory  of  consoli- 
dation; mechanics  of  drainage.  Problems  involving  subgrade  soil 
or  pile  reaction.  Vibration  problems.  A  study  of  foundation  design 
and  construction  procedures.  Site  investigation;  methods  of  soil 
exploration.  Footing,  raft,  and  pile  foundations.  Settlement  due  to 
exceptional  causes.  Cofferdams  and  other  aids  for  open  excava- 
tions; caissons.  Bridge  piers  and  abutments.  Underpinning. 
(3-3-8) 

Civil  Engineering  623.  Numerical  and  Approximate  Methods  of 
Structural  Analysis.  Methods  of  successive  approximations.  Nu- 
merical procedures  for  the  solution  of  complex  problems  with  ap- 
plications to  bridges,  buildings,  and  aircraft  structures.  Method  of 
successive  relaxation  of  constraints;  energy  methods;  difference 
equations;  numerical  integration  procedures.  Vibrations  of  struc- 
tures including  earthquake  effects.  Action  of  simple  structural 
elements  and  of  more  complex  structures  subjected  to  dynamic 
loads.  Elastic  and  inelastic  instability  of  bars,  plates,  and  stiffened 
plates. 
(3-0-6) 

Civil  Engineering  633.  Research  and  Thesis.  This  will  consist 
of  an  original  investigation  along  some  approved  line  of  civil 
engineering  work,  an  original  design,  or  a  critical  review  of  exist- 
ing work.  In  every  case  three  complete  typewritten  or  printed 
reports  will  be  required:  two  for  deposit  in  the  Institute  hbrary 
and  one  for  the  civil  engineering  department. 

Civil  Engineering  643.  Introduction  to  the  Mathematical  Theory 
of  Elasticity.  Fundamental  concepts  of  the  theory  of  elasticity. 
The  differential  equations  of  equilibrium  and  the  equations  of 
strain  compatibility.  Solution  of  two-dimensional  problems  in 
rectangular  and  polar  coordinates.  Strain  energy  methods.  Analy- 
sis of  stress  and  strain  in  three  dimensions.  Torsion  and  bending 
of  prismatic  bars.  Analogies:  the  photo-elastic  analogy,  the  mem- 
brane analogy,  the  electric  analogy.  Propagation  of  waves  in 
elastic  mediums.  Bending  of  laterally  loaded  plates  with  various 
boundary  conditions.  Elastic  stability  of  plates.  Membrane  theory 
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of  shells.  General  theory  of  shells.  Prerequisites:  Mathematics  300 
or  the  equivalent,  Civil  Engineering  603  or  current  registration  in 
that  course,  and  full  graduate  standing. 
(3-0-6) 

Civil  Engineering  653.  Analytical  Study  of  Experimental  Work 
in  Reinforced  Concrete.  Critical  reviews  of  experimental  and 
analytical  investigations.  Behavior  of  reinforced  concrete  struc- 
tural members:  beams  and  columns  subjected  to  flexure,  axial 
compression,  combined  axial  compression  and  flexure,  and  com- 
bined flexure  and  shear.  Behavior  of  reinforced  concrete  struc- 
tures: frames,  floor  slabs,  column  footings,  and  highway  bridge 
floors.  Prerequisites:  Bachelor  of  Science  in  Civil  Engineering 
with  undergraduate  courses  in  structures  and  reinforced  concrete 
design. 
(3-0-6) 

Civil  Engineering  661.  Steel  Design.  Design  of  steel  members; 
codes  and  specifications  for  buildings;  riveted  and  welded  con- 
struction; evolution  of  bridge  specifications;  loads  and  working 
stresses;  economic  proportions. 
(3-3-4) 

Civil  Engineering  662.  Design  of  Lightweight  Structures.  Anal- 
ysis and  design  of  structures  and  structural  members  of  minimum 
weight.  Prerequisites:   Civil  Engineering  563  and  581,  or  their 
equivalents. 
(3-3-4) 

Civil  Engineering  663.  Elementary  Structural  Design. 
(3-3-8) 

Courses  in  Electrical  Engineering 

Professor  J.  S.  Waters,  Chairman 

Electrical  Engineering  503.  Advanced  Electrical  Circuit  Theory. 
Symmetrical  components.  Lumped  and  distributed  constants  cir- 
cuits; the  generalized  four  terminal  network;  transient  analysis. 
Transmission  lines,  filter  circuits  and  wave  guides.  Maxwell  field 
equations.  Prerequisites:  full  fifth  year  standing  and  Electrical 
Engineering  403,  and  473. 
(3-0-6) 
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Electrical  Engineering  513.  Advanced  Electrical  Machinery. 
Theory  of  electrical  machinery  and  controls;  calculation  of  char- 
acteristics; application  of  electronic  and  magnetic  controls  and 
circuits;  the  machine  as  a  circuit;  servomechanisms;  power  recti- 
fiers. Must  be  accompanied  or  preceded  by  Electrical  Engineering 
503  or  533,  and  accompanied  by  Electrical  Engineering  553  and 
573. 
(3_0_6)  Mr.  Waters 

Electrical  Engineering  523.  Electrical  Design.  The  application  of 
magnetic,  electrostatic,  and  heat  transmission  theory  to  the  design 
and  calculation  of  characteristics  of  electrical  apparatus.  Illumina- 
tion. Must  be  accompanied  or  preceded  by  Electrical  Engineering 
503  or  533,  and  513. 
(3-4-8)  Mr.  Peterson 

Electrical  Engineering  533.  Advanced  Electrical  Circuits 
Theory.  A  more  complete  mathematical  treatment  of  the  elec- 
trical phenomena  than  is  given  in  Electrical  Engineering  503, 
and  open  to  students  who  show  capacity  in  mathematics  and 
electrical  theory.  Prerequisites:  full  fifth-year  standing.  Electrical 
Engineering  403  and  Mathematics  310.  Must  be  accompanied 
or  preceded  by  Electrical  Engineering  573. 
(3-0-6) 

Electrical  Engineering  543.  Electronics  and  Communications 
Engineering.  The  theory  and  application  of  vacuum  tubes,  circuits, 
and  apparatus  in  wire  and  radio  communication  and  related  fields. 
Antennae,  radiation,  wave  guides,  and  measurements.  Must  be  ac- 
companied or  preceded  by  Electrical  Engineering  503  or  533,  and 
513. 
(3-4-8)  Mr.  Wischmeyer 

Electrical  Engineering  553.  Advanced  Laboratory  Measurements. 
Laboratory  studies  of  electrical  machinery  and  circuits,  power 
rectifiers,  electronic  and  magnetic  control  devices  and  circuits, 
and  servomechanisms;  electrical  measurements.  Must  be  ac- 
companied by  Electrical  Engineering  513. 
(1-8-7)  Mr.  Waters 
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Electrical  Engineering  573.  Electrical  Engineering  Analysis  II. 
Continuation  of  Electrical  Engineering  473.  Application  of  mathe- 
matical techniques  to  the  solution  of  electrical  engineering, 
vibration,  and  heat  flow  problems.  Prerequisite:  Electrical  Engi- 
neering 473. 
(3_0-6)  Mr.  Pfeiffer 

Electrical  Engineering  593.  Electrical  Engineering  Problems. 
Under  certain  favorable  conditions,  an  electrical  engineering 
major  with  at  least  full  fifth-year  standing  may  elect  an  approved 
investigation  of  some  electrical  engineering  problem  under  the 
direction  of  a  member  of  the  electrical  engineering  staff. 
(1-9-8)  Staf 

Electrical  Engineering  603.  Advanced  Circuit  Analysis.  Dynamic 
behavior  of  Hnear,  lumped  constant  systems;  use  of  transform  and 
other  mathematical  methods;  general  network  and  transmission 
systems  theorems;  phase  and  amplitude  relations;  frequency  re- 
sponse and  transient  behavior.  Prerequisite:  Electrical  Engineer- 
ing 573. 
(3_4_8)  Mr.  Pfeiffer 

Electrical  Engineering  605.  Graduate  Seminar. 
(1-0-2)  Staff 

Electrical  Engineering  613.  Advanced  Servomechanisms.  Mathe- 
matical formulation  of  the  control  problem;  linear  servo  analysis 
and  synthesis;  design  criteria  and  optimum  synthesis;  sampled 
data  systems;  non-linear  systems.  Prerequisite:  registration  in  or 
completion  of  Electrical  Engineering  603. 
(3-4-8)  Mr.  Pfeiffer 

Electrical  Engineering  623.  Advanced  Electrical  Power  Engi- 
neering. Power  plants  and  substations.  System  stability,  relaying, 
transmission,  and  distribution  systems.  Prerequisite:  Registration 
in  or  completion  of  Electrical  Engineering  603. 
(3_4_8)  Mr.  Waters 

Electrical  Engineering  633.  Research  and  Thesis.  A  thorough  in- 
vestigation and  report  on  an  electrical  engineering  problem  se- 
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lected  by  the  student  and  approved  by  the  head  of  the  depart- 
ment. A  member  of  the  electrical  engineering  staff  will  be  desig- 
nated as  adviser.  Four  copies  of  the  accepted  report  will  be  re- 
quired. 

Electrical  Engineering  643.  Advanced  Electronics  and  Com- 
munications Engineering.  Electromagnetic  theory  and  wave 
propagation.  Modulation;  frequency  analysis;  electro-acoustical 
systems.  Prerequisite:  Registration  in  or  completion  of  Electri- 
cal Engineering  603. 
(3-4-8)  Mr.  Wischmeyer 

Electrical   Engineering  653.   Theory   of  Electrical   Machinery. 
Treatment  of  electrical  machinery  from  concepts  of  generalized 
circuit  theory  and  energy  flow.  Prerequisite:  Registration  in  or 
completion  of  Electrical  Engineering  603. 
(3-4-8)  Mr.  Waters 

Electrical  Engineering  663.  Feedback  Control  Systems.  Designed 
for  engineering  graduates  who  are  not  necessarily  electrical  engi- 
neers. Introduction  to  feedback  systems;  rapid  review  of  back- 
ground topics  as  needed;  physical  interpretation  and  mathemati- 
cal formulation  of  systems  behavior;  systems  analysis  and  design. 
Laboratory  work  includes  study  of  available  systems,  basic 
measurements,  and  solution  of  numerical  problems.  Prerequisite: 
approval  of  the  head  of  the  electrical  engineering  department. 
(3-4-8) 

Courses  in  Mechanical  Engineering 
Associate  Professor  A.  J.  Chapman,  Cliairman 

Mechanical  Engineering  423.  Engineering  Analysis.  The  analysis 
of  engineering  problems,  with  emphasis  on  the  interpretation  of 
results  and   analogies  among  the  problems  of  different  fields 
Undergraduate  and  graduate  credit. 
(3-0-6)  Mr.  Wilhoit 

Mechanical  Engineering  570.  Mechanical  Vibrations.  Theory  of 
harmonic  vibrations  with  several  degrees  of  freedom.  Apphca- 
tions  to  balancing  of  rotating  machinery,  vibration  isolation,  and 
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the  calculation  of  critical  speeds  of  rotating  shafts.  Prerequisite: 
Mechanical  Engineering  423.  Undergraduate  and  graduate  credit. 
(3-0-3)  Mr.  Wilhoit 

Mechanical  Engineering  590.  Heat  Transfer.  A  general  course 
of  lectures  and  recitations  from  text  covering  a  basic  study  of  the 
laws  of  heat  transfer  by  conduction,  convection,  and  radiation. 
Prerequisites:  Mechanical  Engineering  403  and  423.  Undergradu- 
ate and  graduate  credit. 
(3-0-3)  Mr.  Chapman 

Mechanical  Engineering  605.  Graduate  Seminar. 
(1-0-2)  Sta§ 

Mechanical  Engineering  615.  Advanced  Dynamics.  Dynamics 
of  a  particle,  dynamics  of  a  system  of  particles,  Hamilton's  prin- 
ciple, and  LaGrange's  equations.  Applications  to  advanced  engi- 
neering problems  including  gyroscopic  motion  and  the  vibration 
of  elastic  bodies.  One  semester. 
(3-0-3)  Mr.  Wilhoit 

Mechanical  Engineering  623.  Advanced  Engineering  Analysis  I. 
An  introduction  to  the  theory  of  the  complex  variable  and  to 
vector  analysis  with  particular  emphasis  on  engineering  applica- 
tions in  the  fields  of  fluid  dynamics,  heat  conduction  and  elas- 
ticity. 
(3-0-3)  Messrs.  Plapp,  Wilhoit,  Chapman 

Mechanical  Engineering  625.  Advanced  Engineering  Analysis 
II.  Advanced  topics  in  engineering  analysis.  The  subject  matter 
may  vary  from  year  to  year  depending  on  the  background  of 
those  enrolled.  Among  topics  which  may  be  considered  are:  the 
calculus  of  variations,  integral  equations,  matrix  methods,  tensor 
analysis,  partial  differential  equations,  statistics  and  probability, 
numerical  methods,  and  their  engineering  applications. 
(3-0-3)  Sta§ 

Mechanical  Engineering  631.  Plasticity.  Stress,  strain  and  plastic 
stress-strain  relations.  Problems  of  ideally  plastic  and  of  strain- 
hardening  materials.  Application  of  the  theory  of  plasticity  to 
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metal-forming  processes  including  drawing,   extruding,  rolling, 

and  forging.  One  semester. 

(3-0-3)  Mr.  Brotzen 

Mechanical  Engineering  633.  Physics  of  Alloys.  Principles  of 
thermodynamics  and  electron  theory  applied  to  metals.  The 
kinetics  and  the  mechanism  of  allotropic  transformations,  order- 
disorder,  age  hardening  and  martensitic  reactions,  as  well  as  re- 
crystallization.  Diffusion  and  nucleation  studies. 
(3-0-6)  Mr.  Brotzen 

Mechanical  Engineering  643.  Mechanical  Metallurgy.  Funda- 
mentals of  elastic,  plastic,  and  viscous  behavior  and  their  applica- 
tion to  metallurgical  problems  including  brittle  and  ductile  fail- 
ures, distortion,  fatigue,  creep,  and  damping. 
(3-0-6)  Mr.  Brotzen 

Mechanical  Engineering  653.  Research  and  Thesis.  A  report  on 
an  engineering  investigation  carried  out  by  the  individual  student 
under  the  direction  of  a  member  of  the  staff  in  mechanical  engi- 
neering. Nine  hours  of  research  weekly.  Three  copies  of  the  ac- 
cepted report  will  be  required:  two  for  deposit  in  the  Institute 
library  and  one  for  the  mechanical  engineering  department. 

Mechanical  Engineering  661.  Advanced  Strength  of  Materials. 
State  of  stress  at  a  point,  stress-strain  relations,  curved  beam 
theory,  strain  energy  methods,  the  bending  of  beams  on  elastic 
foundations,  and  an  introduction  to  the  theory  of  plates,  shells, 
and  buckling.  One  semester. 
(3-0^)  Mr.  Wilhoit 

Mechanical  Engineering  662.  Theory  of  Elasticity.  The  general 
equations  of  three-dimensional  elasticity  theory.  A  treatment  of 
the  two-dimensional  theory  including  plane  stress  and  plane 
strain.  States  of  stress  in  rectangular,  circular,  and  ring-shaped 
plates.  The  torsion  and  flexure  of  uniform  bars  of  any  cross  sec- 
tion. One  semester. 
(3-0-3)  Mr.  Wilhoit 

Mechanical  Engineering  665.  Theory  of  Plates  and  Shells.  The 
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bending  of  rectangular  and  circular  flat  plates  with  various  edge 
conditions  is  discussed.  An  introduction  to  plate  buckling  and 
vibration  is  given.  The  membrane  theory  of  shells  and  the  general 
theory  of  cylindrical  shells  is  treated. 
(3-0-3)  Mr.  Wilhoit 

Mechanical  Engineering  670.  Advanced  Thermodynamics.  A 
continuation  of  the  study  of  the  principles  of  thermodynamics. 
Primarily  a  thorough  course  in  the  fundamental  concepts  of  ther- 
modynamics not  usually  covered  in  undergraduate  courses.  A 
detailed  consideration  of  energy  and  its  transformations,  the  laws 
of  thermodynamics,  reversibility,  entropy,  and  examples  of  appli- 
cations to  various  fields. 
(3-0-3)  Messrs.  Chapman  and  Plapp 

Mechanical  Engineering  673.  Advanced  Fluid  Dynamics.  A 
course  emphasizing  topics  in  classical  fluid  dynamics.  The  ma- 
terial consists  of  fundamentals  of  frictionless  flow,  velocity  po- 
tentials, complex  potential  functions,  and  Blasius'  theorems.  Equal 
time  is  devoted  to  the  flow  of  viscous  fluids.  The  Navier-  Strokes 
equations  and  the  boundary  layer  equations  are  applied  to  prob- 
lems of  boundary  layer  flow  and  heat  transfer. 
(3-0-6)  Messrs.  Chapman  and  Plapp 

Mechanical  Engineering  680.  Advanced  Heat  Conduction.  Ad- 
vanced work  in  the  field  of  heat  conduction.  The  course  con- 
sists of  a  presentation  of  the  general  conduction  equation  and 
methods  of  solution  in  one-,  two-,  and  three-dimensional  prob- 
lems and  in  the  transient  state.  An  examination  is  made  of  the 
problems  of  extended  surfaces  and  internal  heat  sources. 
(3-0^)  Mr.  Chapman 

Mechanical  Engineering  682.  Theory  of  Convective  Heat  Trans- 
fer. A  basic  examination  of  the  processes  of  forced  and  free  con- 
vection in  laminar  and  turbulent  flow.  Development  of  the  basic 
flow  equations  and  a  presentation  of  the  more  important  cases  for 
which  they  have  been  solved. 
(3-0-3)  Mr.  Plapp 
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Mechanical  Engineering  693.  Advanced  Gas  Dynamics.  Analysis 
of  the  general  equations  of  fluid  flow.  Properties  of  compressible 
fluids.  Subsonic  and  supersonic  flow  in  the  steady  and  non-steady 
states  and  in  one,  two,  and  three  dimensions.  Shock  waves  and 
other  phenomena  connected  with  high-velocity  flow.  Analysis  of 
the  general  properties  of  quasi-Hnear  hyperbolic  differential  equa- 
tions. 
(3_0_6)  Mr.  Chapman 

Mechanical  Engineering  695.  Special  Topics  in  Mechanical  Engi- 
neering. Individual  laboratory  or  library  investigations  under  the 
direction  of  a  member  of  the  mechanical  engineering  department. 
Directed  studies  of  advanced  phases  of  mechanical  engineering. 
(3-0-^) 

ENGLISH 

Professor  A.  D.  McKn^LOP,  Chairman 

Subject  to  the  approval  of  the  Committee  on  Graduate  Instruc- 
tion and  the  department,  qualified  students  may  pursue  graduate 
studies  in  English  leading  to  the  degrees  of  Master  of  Arts  and 
Doctor  of  Philosophy. 

Requirements  for  the  Degree  of  Master  of  Arts 

(a)  Four  advanced  courses  in  EngKsh,  passed  with  grades  of 
"2"  or  higher. 

(b)  The  passing  of  a  reading  examination  in  French  or  Ger- 
man (see  page  2). 

(c)  The  satisfactory  completion  of  a  thesis. 

(d)  The  passing  of  an  oral  examination. 

In  some  cases  graduate  students  in  English  may  complete  the 
work  for  the  master's  degree  in  one  year,  but  two  years  are 
usually  necessary. 

Requirements  for  the  Degree  of  Doctor  of  Philosophy 

Opportunities  for  research  at  the  Rice  Institute,  including  the 
faciHties  of  the  Fondren  Library,  make  it  possible  for  qualified 
students  to  do  work  leading  to  the  degree  of  Doctor  of  Philosophy 
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in  various  fields  of  English.  Prospective  students  are  urged  to  take 
the  Graduate  Record  Examination  at  tiie  earhest  opportunity  (see 
page  3),  and  to  consult  the  department  well  in  advance  of  regis- 
tration with  regard  to  their  qualifications  and  to  the  feasibility  of 
their  plans  for  advanced  studies  in  English.  The  awarding  of  the 
doctor's  degree  is  not  based  on  an  accumulation  of  credits  or  on 
compliance  with  formal  requirements;  the  candidate  is  expected 
to  show  a  comprehensive  knowledge  of  the  field  and  to  prove  his 
command  of  the  processes  and  results  of  scholarship.  The  follow- 
ing requirements  are  minimal: 

(a)  Eight  advanced  courses  in  English  and  approved  collat- 
eral subjects,  passed  with  high  grades. 

(b)  The  passing  of  a  reading  examination  in  two  foreign 
languages,  usually  French  and  German  (see  page  2),  this  re- 
quirement to  be  met  before  the  preliminary  examination. 

(c)  The  passing  of  a  preliminary  examination,  both  oral  and 
written,  on  the  general  field  of  English  studies,  this  require- 
ment to  be  met  at  least  a  year  before  the  submission  of  a  thesis. 

(d)  The  completion  of  a  thesis  which  shall  constitute  an 
original  contribution  to  knowledge,  and  demonstrate  the  candi- 
date's power  of  independent  work. 

(e)  The  passing  of  a  final  oral  examination  on  the  thesis  and 
related  fields. 

Courses  in  English 

English  300.  English  Drama  from  Its  Beginnings  to  1642.  The 
development  of  the  drama  will  be  traced  from  the  miracle  plays 
and  the  morahties  through  the  plays  of  Shakespeare  and  his  con- 
temporaries to  the  closing  of  the  theaters.  Some  emphasis  will  be 
placed  upon  the  development  of  Shakespeare  as  a  dramatist,  and 
upon  the  indebtedness  of  Shakespeare  to  the  earher  drama. 
(3_0_6)  Mr.  Camden 

English  310.  Modern  British  Poetry.  A  survey  of  poetic  develop- 
ment in  England  and  Ireland  from  1890  to  date:  the  revolt  of 
the  1890's,  the  Irish  Renaissance,  the  Georgians,  the  poetry  of 
the  two  World  Wars,  the  "new"  poetiy. 
(3_0_6)  Mr.  Williams 
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English  320.  Modern  Drama.  Special  study  of  Ibsen,  Strind- 
berg,  Shaw,  Barrie,  Galsworthy,  O'Neill,  and  Anderson;  reading 
of  representative  recent  English,  American,  and  Continental 
plays;  lectures  upon  theatrical  history,  acting,  and  dramatic  tend- 
encies. 
(3-0-6) 

English  330.  Advanced  Writing.  The  writing  of  essays,  stories, 
plays,  and  novels.  Time  is  given  also  to  problems  of  marketing 
manuscripts.  Stories  will  be  read  and  analyzed,  and  critical  theo- 
ries discussed.  Frequent  conferences. 
(3-0-6)  Mr.  Williams 

English  340.  The  English  Novel.  Major  novelists  of  the  eight- 
eenth, nineteenth,  and  early  twentieth  centuries. 
(3-0-6)  Mr.  McKUlop 

English  350.  Poetry  and  Prose  of  the  Romantic  Period.  Study  of 
the  poetry  from  Blake  to  Keats;  reading  of  selected  prose  from 
Lamb  to  Carlyle. 
(3-0-6)  Mr.  Dowden 

English  355.  Victorian  Literature.  The  main  procedure  is  close 
reading  and  class  discussion  of  assigned  texts  from  the  major 
writers  of  poetry  and  nonfictional  prose.  Connections  with  other 
literature  of  the  period,  and  with  the  social  and  political  back- 
ground, will  be  made  through  lectures,  collateral  reading,  and 
reports. 
(3-0-6)  Mr.  Thomas 

English  360.  English  Drama  from  1660  to  1900.  This  course  be- 
gins with  the  opening  of  the  theaters  after  the  Puritan  Revolution 
and  covers  the  drama  of  the  Restoration,  the  eighteenth  century, 
and  the  nineteenth  century. 
(3-0-6)  Mr.  Camden 

English  370.  Milton  and  His  Contemporaries.  Special  study  of 
Milton  and  some  of  the  minor  writers  of  the  seventeenth  century, 
including  Donne,  Herbert,  Cowley,  Bunyan,  Pepys,  and  Dryden. 
(3-0-6)  Mr.  WhUing 
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English  380.  Seventeenth  Century  Survey.  A  survey  of  the  major 
poets  and  prose  writers  of  the  seventeenth  century,  other  than 
Milton,  and  of  their  relation  to  the  political,  religious,  and  scientific 
issues  of  the  period. 
(3-0-6)  Mr.  Parish 

English  390.  Major  American  Writers.  A  number  of  American 
books  of  the  nineteenth  and  twentieth  centuries  are  studied  in  re- 
lation to  the  background  of  American  thought.  The  novel  is  the 
form  to  which  most  attention  is  given,  and  the  primary  emphasis 
is  placed  on  Hterary  qualities. 
(3-0-6) 

English  400.  Shakespeare.  A  close  study  of  certain  of  the  come- 
dies, histories,  and  tragedies,  with  lectures  on  the  interpretation  of 
these  plays  in  the  light  of  the  Elizabethan  mind. 
(3-0-6)  Mr.  Camden 

English  430.  Eighteenth  Century  Prose  and  Poetry. 
(3-0-6)  Mr.  McKUlop 


English  460.  Sixteenth  Century  Literature. 


Mr.  Marsh 


English  480b.  Shakespeare  Seminar. 
(3-0-3)  Mr.  Camden 

English  485b.  Seminar  in  Elizabethan  and  Jacobean  Drama. 
(3-0-3)  Mr.  Camden 

English  500.  Chaucer.  Extensive  reading  in  the  Canterbury 
Tales  and  Troilus  and  Criseyde.  Considerable  attention  is  given 
to   the   linguistic   and  literary  environment  in  which  Chaucer 
worked. 
(3-0-6)  Mr.  Conner 

English  510.  Old  English.  An  introduction  to  the  earliest  re- 
corded form  of  the  language  is  followed  by  intensive  study  of 
Beowulf. 
(3-0-6)  Mr.  Conner 
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English  515.  Directed  Reading  in  English  Linguistics. 
(3_0-6)  Mr.  Conner 

English  530a.  Bibliography  and  Methodology.  This  course  is 
designed  to  acquaint  students  with  the  bibliographical  guides  and 
aids  to  Hterary  research.  Attention  will  also  be  given  to  methods 
of  preparing  papers,  theses,  and  dissertations. 
(3_0^)  Mr.  Thomas 

English  530b.  Literary  Criticism.  A  study  of  the  principles  of 
classical,  romantic,  and  realistic  literature  as  formulated  by  the 
major  critics  from  Plato  to  the  present  day. 
(3_0_3)  Mr.  Doivden 

English  540.  Topics  in  English  Literary  History.  Graduate  re- 
search. 

GEOLOGY 
Professor  Carey  Croneis,  Chairman 

In  January,  1952,  Mrs.  Olga  Wiess  provided  an  endovraient  fund 
to  estabhsh  the  Harry  Carothers  Wiess  Chair  of  Geology  as  a 
memorial  to  her  husband.  As  a  result,  a  department  of  geology 
has  been  created  and  a  full  program  of  courses  in  the  subject  is 
being  offered.  The  first  senior  class  in  geology  was  graduated 
in  June,  1955. 

Students  with  a  bachelor's  degree  in  geology  ( or,  in  some  cases, 
in  related  sciences)  from  the  Rice  Institute,  or  an  equivalent 
degree  from  another  institution  of  similar  standing,  are  con- 
sidered for  admission  to  graduate  work. 

Graduate  work  is  conducted  in  those  specialties  that  are 
compatible  with  the  equipment  available  and  vdth  the  inter- 
ests of  the  staff  of  the  Rice  Institute.  At  present,  the  department 
of  geology  is  prepared  to  offer  advanced  work  in  geo-chemistry, 
geophysics,  igneous  and  sedimentary  peti-ology,  paleontology  and 
micropaleontology,  and  ore  deposits.  It  is  anticipated  that  in  the 
near  future  additions  to  the  staff  and  the  new  geology  building, 
completed  in  1957,  will  make  possible  advanced  work  in  other 
fundamental  divisions  of  tlie  science. 
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Graduate  work  in  geology  is  oriented  toward  the  theoretical 
and  fundamental  aspects  of  the  subject,  rather  than  directly 
toward  its  many  applied  aspects. 

Candidates  for  admission  to  the  graduate  school  will  find  it 
advantageous  to  take  the  Graduate  Record  Examination. 

Candidates  for  the  master's  degree  in  geology  will  be  expected 
to: 

(1)  Demonstrate  a  satisfactory  reading  knowledge  of  scien- 
tific German.  Scientific  French  may,  in  certain  cases,  be  substi- 
tuted by  students  specializing  in  geobiology. 

(2)  Complete,  at  a  high  level,  an  approved  program  of 
graduate  courses  in  geology  and  related  subjects.  This  pro- 
gram may  include  an  advanced  field  course  and  undergraduate 
courses  in  certain  supporting  sciences. 

(3)  Pass  a  basic  examination  in  geology  before  a  major  re- 
search program  is  undertaken. 

(4)  Make  an  oral  defense  of  an  original  research  contribu- 
tion which  has  been  presented  in  a  form  suitable  for  pubhca- 
tion. 

Candidates  for  the  doctor's  degree  in  geology  will  be  required 
to: 

(1)  Pass  a  reading  examination  in  German  and  in  a  second 
approved  language,  e.g.,  French,  Russian,  or  Spanish. 

(2)  Complete  an  approved  course  of  graduate  study  and 
examinations. 

(3)  Complete  for  publication  a  thesis  which  represents  an 
original  contribution  to  the  science. 

(4)  Make  an  oral  defense  of  the  thesis. 

Courses  in  Geology 

Geology  400a.  Geobiology.  The  morphology,  geological  record 
and  geographic  distribution  of  the  major  invertebrate  groups 
characterized  by  significant  fossil  representation.  Prerequisites: 
Geology  201b  and  consent  of  the  Department. 
(3-4-4)  Mr.  Croneis 
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Geology  401b.  Stratigraphy  and  Index  Fossils.  The  principles  of 
stratigraphy  and  stratigraphic  analysis.  Problems  of  correlation, 
standard   sections    and   paleogeography.    Prerequisite:    Geology 
400a. 
(3-4-4)  Mr.  Croneis 

Geology  405a.  Micropaleontology .  A  microscopic  study  of  the 
plant  and  animal  remains  commonly  recoverable  from  drill  cut- 
tings. Principles  underlying  the  use  of  such  fossils  in  local  and 
worldwide  correlations.  Prerequisite:  Geology  401b  or  consent 
of  the  Department. 
(2-6-4)  Mr.  Croneis 

Geology  410a.  Sedimentary  Petrology.  The  study  of  sediments 
and  sedimentary  rocks.  Topics  considered  include  weathering, 
erosion,  transportation,  deposition,  lithification,  and  the  petro- 
graphic  characteristics  of  certain  types  of  sedimentary  rocks.  Lab- 
oratory work  is  adjusted  to  the  interests  of  the  individual  student 
and  may  involve  mechanical  analysis  of  sediments,  descriptions 
of  hand  specimens  and  thin  sections,  and  special  research  projects. 
Prerequisite:  Geology  311b  or  consent  of  the  Department. 
(3-4-4)  Mr.  Rogers 

Geology  411b.  Igneous  and  Metamorphic  Petrology.  The  study 
of  igneous  and  metamorphic  rocks.  Emphasis  is  placed  on  prob- 
lems concerning  the  origin  of  igneous  and  metamorphic  rocks. 
Laboratory  work  involves  various  methods  of  studying  rocks,  and 
opportunity  is  given  for  research.  Prerequisite:  Geology  311b  or 
consent  of  the  Department. 
(3-4-4)  Mr.  Rogers 

Geology  420a.  Ore  Deposits.  An  introduction  to  the  study  of 
the  metallic  ores.  The  characteristics  of  various  types  of  deposits 
are  studied,  and  emphasis  is  placed  on  problems  concerning  the 
origin  of  hydro  thermal  ores.  Prerequisite:  Geology  311b  or  con- 
sent of  the  Department. 
(3-0-3)  Mr.  Rogers 

Geology  421b.  Economic  Geology  of  the  Non-Metals.  A  study 
of  the  geology,  origin,  and  general  economics  of  the  non-metal 
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deposits,  \vith  emphasis  on  petroleum.  Topics  for  study  include 
analysis  of  significant  occurrences  and  methods  of  exploration. 
Prerequisites;  Geology  310a,  311b,  and  consent  of  the  Department. 
(3-0-3)  Mr.  Adams 

Geology  440b.  Current  Research  Problems.  Lectures  and  sem- 
inars on  major  research  problems  by  members  of  the  Rice  In- 
stitute laboratories.  Ordinarily  organized  as  a  formal  course  in 
alternate  years.  Geology  majors  are  expected  to  attend.  Under 
certain  circumstances  seniors,  and  advanced  students  whose 
undergraduate  training  was  obtained  at  other  schools,  or  in  other 
departments,  may  register  for  credit. 
(2-0-2) 

Geology  450a.  Geomorphology.  Marine  geomorphology  and 
sedimentation;  a  study  of  the  geology  and  possible  origin  of 
marine  geologic  features  including  ocean  basins,  ocean  ridges, 
oceanic  islands  and  seamounds,  island  arcs  and  deep  sea  trenches, 
interior  basins,  continental  shelves  and  slopes,  and  deep  sea  can- 
yons. 

Mr.  Officer 

Geology  460.  Geophysics.  Theory  of  wave  propagation,  rays, 
and  wave  guides;  earthquake  and  explosion  seismology;  potential 
theory;  gravity  and  terrestrial  magnetism;  heat  flow;  present 
knowledge  of  the  earth  through  geophysics;  tectonophysics;  con- 
tribution of  physics  to  theories  of  the  origin  and  development  of 
the  earth  through  geologic  time.  Prerequisite:  consent  of  the 
Department. 
(3-3^)  Mr.  Officer 

Geology  500.  Special  Studies.  Advanced  work  in  certain  phases 
of  geology,  adapted  to  the  needs  of  individual  graduate  students. 
Registration  permitted  only  with  consent  of  the  instructor. 

Geology  510-517.  Seminars  in  Geology.  Courses  covering  the 
subjects  listed  in  sequence  under  Research  Courses  numbered 
590-597. 

Geology  590.  Research  in  Physical  and  Structural  Geology. 

Mr.  Rogers 
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Geology  591.  Research  in  Mineralogy. 

Mr.  Adams 

Geology  592.  Research  in  Petrography  and  Petrology. 

Mr.  Rogers 

Geology  593.  Research  in  Geochemistry. 

Mr.  Adams 

Geology  594.  Research  in  Geophysics  and  Oceanography. 

Mr.  Officer 

Geology  595.  Research  in  Geobiology  and  Stratigraphy. 

Mr.  Croneis 

Geology  596.  Research  in  Economic  and  Petroleum  Geology. 

Staff 

Geology  597.  Research  in  Regional  Geology. 

Staff 

Geology  700.  Summer  and  Off-Campus  Graduate  Research. 
Open  only  to  students  already  admitted  as  candidates  for  an  ad- 
vanced degree.  At  least  forty  hours  of  laboratory  work  per  week, 
or  full  time  field  investigations. 

GERMAN 
AssocxATE  Professor  A.  Louis,  Chairman 

Admission  to  graduate  study  in  German  may  be  granted  to 
qualified  holders  of  the  bachelor's  degree  who  have  a  distin- 
guished undergraduate  record  in  German  and  are  capable  of 
independent  study.  Two  years  are  normally  required  for  the 
master's  degree,  during  which  time  the  candidate  will  be  ex- 
pected to  pursue  a  satisfactory  course  of  study  and  assist  in  the 
instructional  or  administrative  work  of  the  department. 
The  following  requirements  are  minimal: 

(a)  The  completion  with  high  standing  of  four  advanced 
courses  in  German  and  two  advanced  courses  in  a  related  field. 

(b)  The  completion  of  a  thesis  approved  by  the  department. 
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(c)  The  passing  of  a  reading  examination  in  French. 

(d)  The  passing  of  a  pubHc  oral  examination  conducted  by  a 
committee  of  the  faculty. 

Courses  in  German 

German  305.  Writing,  Speaking,  Translation. 

(3-0-6) 

German  330.  Nineteenth  Century  Literature.  Given  in  alternate 
years. 
(3-0-6) 

German  360.  Lessing  and  Schiller.  Given  in  alternate  years. 

(3-0-6) 

German  370.  Philosophical  Ideas  in  German  Literature.  Read- 
ings in  the  original  will  be  required.  Given  in  alternate  years. 
(3-0-6) 

German  380.  German  Literature  since  1880.  Given  in  alternate 
years. 

(3-0-6) 

German  390.  Goethe.  Including  the  study  of  Faust.  Given  in 
alternate  years. 

(3-0-6) 

German  460.  German  Literature  from  1500-1800.  Given  in  alter- 
nate years. 

(3-0-6) 

German  505.  Graduate  Research. 
(3-0-6) 

German  520.  Germanic  Philology.  An  introduction  to  the  study 
of  Gothic,  Old  Norse,  Old  Saxon,  Old  High  GeiTnan,  and  the 
history  of  the  German  language.  For  advanced  students  in  English 
and  German.  Given  in  alternate  years. 
(3-0-6) 

German  530.  Middle  High  German.  Given  in  alternate  years. 
(3-0-6) 
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HISTORY 

Professor  F.  S.  Lear,  Chairman 

Admission  to  graduate  study  in  history  may  be  granted  to  certain 
qualified  students  holding  a  bachelor's  degree  from  the  Rice  In- 
stitute or  other  institutions  of  suitable  standing.  A  record  of  abil- 
ity in  history  and  a  capacity  for  advanced  study  are  requisite.  The 
following  requirements  are  minimal,  and  in  certain  cases  fur- 
ther study  may  be  required  by  the  department. 

Requirements  for  the  Degree  of  Master  of  Arts 

This  degree  may  in  unusual  circumstances  be  granted  at  the 
end  of  one  year  of  academic  work  at  the  graduate  level.  Nor- 
mally, however,  two  years  are  necessary  to  fulfill  the  require- 
ments. 

These  requirements  are: 

(a)  The  completion  with  high  standing^  of  four  advanced 
courses  approved  by  the  department. 

(b)  The  presentation  of  a  written  thesis  giving  evidence  of 
research  abiHty  and  approved  by  the  department. 

(c)  The  passing  of  a  written  translation  examination  in  Ger- 
man or  French,  to  be  taken  prior  to  the  completion  of  the 
thesis. 

(d)  The  passing  of  an  oral  examination  conducted  by  the 
faculty  on  the  student's  field  and  related  fields  of  history. 

Requirements  for  the  Degree  of  Doctor  of  Philosophy 

This  degree  is  oflFered  only  in  certain  fields  of  history,  and  any 
student  seeking  the  degree  should  consult  with  the  department 
either  in  person  or  by  correspondence  prior  to  the  expected  time 
of  admission. 

The  degree  is  conferred  solely  in  recognition  of  marked  ability 
and  high  attainment.  It  should  be  clearly  understood  that  no 
number  of  courses  passed  entitles  a  student  to  the  degree.  The 
comprehensive  knowledge  expected  of  the  student  demands  not 
less  than  three  years  of  full-time  work  at  the  graduate  level,  or 
the  equivalent. 

*  Grades  of  2  or  higher. 
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The  minimum  requirements  are: 

(a)  The  completion  of  eight  advanced  courses  with  high 
standing. 

(b)  The  passing  of  written  translation  examinations  in 
French  and  German.^  These  examinations  must  be  successfully 
completed  before  the  preliminary  examination  and  at  least  one 
year  before  the  final  examination. 

(c)  The  passing  of  a  preHminary  examination  conducted  by 
the  faculty  on  the  student's  major  and  related  fields.  This  ex- 
amination may  be  written  or  oral  or  both,  at  the  discretion  of 
the  department,  and  its  successful  completion  means  that  the 
student  is  accepted  as  a  candidate  for  tlie  degree.  (In  no  case 
shall  the  oral  examination  for  tlie  master's  degree  be  considered 
a  suflBcient  substitute  for  this  preliminary  examination.) 

(d)  The  presentation  of  a  written  thesis  on  a  subject  ap- 
proved by  the  department.  This  thesis  must  be  an  original  con- 
tribution to  the  field  of  history  and  must  demonstrate  a  high 
degree  of  scholarly  ability  in  research  and  expression. 

(e)  The  passing  of  an  oral  examination  conducted  by  the 
faculty  on  the  thesis  and  related  fields. 

Courses  in  History  and  Political  Science 

History  300.  Cultural  History  of  the  United  States.  This  course 
deals  with  the  primary  trends  in  the  social  and  intellectual  life  of 
the  American  people  from  colonial  times  to  the  present,  and  seeks 
to  interpret  them  as  expressions  of  the  American  national  spirit. 
Prerequisite:  American  History. 
(3-0-6)  Mr.  Lear 

History  310.  The  Early  National  Period.  A  study  of  the  society 
and  thought  of  America  from  the  late  colonial  period  to  1850.  The 
chronological  limitation  is  intended  to  permit  a  close  study  of 
the  personalities  and  characteristics  of  the  nation  in  its  formative 
years.  Prerequisite:  American  History. 
(3-0-6)  Mr.  Masterson 

'  On  recommendation  of  the  department,  the  Committee  on  Graduate 
Instruction  may  substitute  other  languages  appropriate  to  the  student's 
particular  field  of  study. 
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History  320.  Trends  in  European  Culture  during  Antiquity  and 
the  Middle  Ages.  This  course  traces  selected  aspects  of  European 
thought  from  Periclean  Athens  to  the  later  Middle  Ages,  with 
special  reference  to  Greco-Roman  influences.  Hellenistic,  Byzan- 
tine, and  Mohammedan  contributions  to  the  Latin  West  are  con- 
sidered. Religious,  philosophical,  and  scientific  imphcations  are 
examined  in  some  detail.  Prerequisite:  Foundations  of  Western 
Civilization. 
(3_0-6)  Mr.  Lear 

History  330.  The  Making  of  Modern  Europe,  1250-1789.  The 
first  semester  of  this  course  covers  the  period  usually  termed  "Late 
Medieval"  and  the  second  semester  the  period  often  called  "Ren- 
aissance and  Reformation."  A  survey  of  European  culture  and 
politics  from  the  decline  of  feudalism  and  the  rise  of  the  national 
monarchies  to  the  French  Revolution.  The  purpose  of  this  course 
is  primarily  to  trace  the  development  of  those  institutions  in  West- 
ern Europe  which  have  been  important  in  the  modern  period:  the 
revival  of  commerce,  the  development  of  capitalism,  the  growth 
of  the  national  monarchies,  the  revival  of  Roman  law  and  the  ex- 
pansion of  the  power  of  the  state,  the  break-up  of  religious  unity, 
the  intellectual  and  cultural  ferment  and  the  social  changes  lead- 
ing up  to  the  Revolution. 
(3_0_6)  Mrs.  Drew 

History  350.  Europe  since  1789.  A  study  of  Europe's  efiForts  to 
adapt  its  social  and  political  institutions  to  the  changes  enforced 
by  the  Industrial  Revolution.  Particular  attention  is  given  to  the 
failure  of  nationalism  to  serve  as  an  adequate  social  and  political 
ideal,  and  to  the  subsequent  exhaustion  and  demoralization  of 
Europe  in  the  two  recent  great  wars. 
(3_0-6)  Mr.  Nelson 

History  355.  British  History  Survey.  A  survey  of  British  history 
from  pre-Roman  times  to  the  present  with  an  attempt  to  trace 
the  most  important  political,  constitutional,  social,  and  economic 
developments  connected  with  the  history  of  the  British  people  in 
England  and  abroad. 
(3_0_6)  Mrs.  Drew 
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History  360.  Recent  British  History.  A  study  of  the  transforma- 
tion of  Britain  since  1700  from  a  predominantly  agricultural  to 
an  industrial  and  urban  society.  The  course  is  concerned  pri- 
marily with  social  and  political  changes  in  Britain  itself,  but  also 
deals  with  British  expansion  overseas,  and  the  decline  of  British 
commercial  and  political  pre-eminence  since  1870. 
(3-0-6)  Mr.  Nelson 

History  365.  History  of  the  British  Commonwealth  Nations.  The 
history  of  Canada,  Australia,  New  Zealand,  South  Africa,  and 
India  is  presented  in  this  course,  with  special  emphasis  given  to 
the  study  of  comparative  frontiers.  The  relations  of  the  dependen- 
cies to  the  mother  country  and  the  development  of  the  British 
Commonwealth  of  Nations  structure  are  also  carefully  studied. 
The  course  deals  with  areas  which  are  destined  to  play  enormous 
roles  in  the  future.  Prerequisite:  Foundations  of  Western  Civiliza- 
tion, American  History,  or  American  Development. 
(3-0-6)  Mr.  E.  Phillips 

History  370.  Naval  and  Military  History.  The  course  includes 
a  survey,  from  ancient  times,  of  war  as  an  instrument  of  national 
policy.  Attention  is  given  to  the  causes  of  wars,  the  principles  of 
strategy  and  tactics,  the  personalities  of  great  commanders,  and 
Admiral  Mahan's  doctrine  of  the  influence  of  sea  power  upon 
history. 
(3-0-6)  Mr.  Craig 

History  375.  The  History  of  Latin  America.  A  political  and  eco- 
nomic history  of  the  Latin  American  republics,  with  special  em- 
phasis on  their  relations  with  the  United  States  and  the  gradual 
development  of  a  Pan-American  system. 
(3-0-6)  Mr.  Peckham 

History  380.  Economic  History  of  the  United  States.  This  course 
studies  the  development  of  the  American  industrial  system.  Spe- 
cial emphasis  is  given  to  the  social  and  human  background  of 
American  industry  and  to  the  roles  of  individual  business  leaders. 
The  case  method  is  used  to  study  certain  leading  industries  and 
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issues.  Prerequisite:  Foundations  of  Western  Civilization,  Ameri- 
can History,  or  American  Development. 
(3-0-6)  Mr.  E.  Phillips 

History  390.  History  of  the  American  West.  This  course  traces 
the  Westward  Movement  from  its  beginnings  on  the  east  coast  to 
its  culmination  on  the  Pacific  coast.  Most  attention  is  given  to  the 
history,  romance,  and  problems  of  the  Trans-Mississippi  West, 
with  special  emphasis  on  Texas  and  the  Great  Plains.  Prerequi- 
site: Foundations  of  Western  Civilization,  American  History,  or 
American  Development. 
(3-0-6)  Mr.  E.  Phillips 

History  395.  A  History  of  the  South.  A  study  of  the  life  and 
economy  of  the  Southern  people  from  the  colonial  period.  Atten- 
tion is  given  to  such  topics  as  the  frontier,  the  plantation,  slavery, 
sectionalism,  and  agrarian,  social,  and  industrial  problems.  Pri- 
mary emphasis  is  placed  on  the  institutions  and  history  of  the 
ante-bellum  period.  Prerequisite:  History  110. 
(3-0-6)  Mr.  Vandiver 

History  420.  Medieval  Sources.  Survey  and  translation  of  typi- 
cal medieval  Latin  sources.  The  selections  are  studied  from  the 
point  of  view  of  historical  significance  and  of  hterary  apprecia- 
tion. Attention  is  given  also  to  the  role  of  the  Latin  language  in 
the  Middle  Ages,  the  preservation  of  letters  in  manuscripts  and 
Ubraries,  and  the  evolution  of  the  medieval  scripts.  This  course  is 
intended  for  students  of  history  and  the  modem  languages  who 
desire  some  familiarity  with  ordinary  medieval  Latin  texts.  Pre- 
requisite: two  years  of  high  school  Latin  or  the  equivalent. 
(3-0-6)  Mr.  Lear 

History  430.  Topics  in  Ancient  and  Medieval  Intellectual  His- 
tory. This  course  deals  with  selective  phases  of  classical  and 
medieval  thought  based  on  the  cultural  monuments  of  antiquity 
and  the  Middle  Ages.  The  sources  in  letters  and  art  are  inter- 
preted as  historical  documents.  Intensive  reading  and  reports  on 
special  aspects  of  the  field.  Open  only  to  advanced  students  after 
consultation  v^dth  the  instructor. 
(3-0-6)  Mr.  Lear 
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History  440.  Social  and  Economic  History  of  Europe  in  the 
Middle  Ages.  The  work  of  this  course  begins  with  social  and  eco- 
nomic conditions  in  the  late  Roman  Empire,  traces  tlieir  gradual 
evolution  into  the  "stagnant"  conditions  of  the  early  Middle  Ages, 
and  then  considers  the  important  economic  changes  associated 
with  the  eleventh  century  and  their  influence  on  the  social  and 
economic  institutions  of  early  modem  Europe.  Open  only  to  ad- 
vanced students  after  consultation  with  the  instructor. 
(3-0-6)  Mrs.  Drew 

History  450.  Contemporary  History.  A  survey  of  current  world 
affairs,  with  lectures  and  readings  on  the  background  of  present- 
day  policies  and  events. 
(3-0-6)  Mr.  Craig 

History  460.  English  Constitutional  History.  A  survey  of  the 
development  of  the  English  constitution  with  particular  attention 
to  the  period  since  1485. 
(3-0-6)  Mrs.  Drew 

History  465.  American  Colonial  History.  A  study  of  American 
society  in  the  colonial  period.  Particular  attention  is  given  to  the 
social  and  intellectual  background  of  tlie  Revolution. 
(3-0-6)  Mr.  Nelson 

Hbtory  470.  Foreign  Relations  of  the  United  States.  This  course 
is  primarily  a  study  of  American  diplomatic  history,  with  some 
emphasis  as  well  on  our  political,  economic,  social,  and  cultural 
relations  with  other  nations. 
(3-0-6)  Mr.  Peckham 

History  480.  American  Politics.  An  advanced  survey  of  Ameri- 
can political  history.  This  course  examines  the  patterns  of  Ameri- 
can political  expression  from  the  colonial  period  to  the  1930's. 
Emphasis  is  placed  on  the  relationship  of  pohtics  to  economic  and 
social  events.  Prerequisite:  American  History. 
(3-0-6)  Mr.  Masterson 

History  490.  Topics  in  American  Constitutional  and  Political 
History.  Research  in  the  fields  of  American  political  history  and 
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constitutional  development.  Open  to  properly  qualified  students 

after  consultation  with  the  instructor. 

(3_0_6)  Mr.  Masterson 

History  495.  Civil  War  and  Reconstruction.  A  study  of  the 
rise  of  sectionalism,  the  abolition  crusade,  the  secession  crisis, 
United  States  versus  Confederate  States,  aftermath  of  the  war,  re- 
consti-uction,  economic  and  social  consequences  of  the  war,  and 
emergence  of  a  New  South.  Emphasis  is  placed  on  social,  eco- 
nomic and  military  events  during  the  years  1861-1865.  Pre- 
requisite: History  110. 
(3_0_6)  Mr.  Vandiver 

History  530.  Topics  in  Modern  History.  Graduate  research  and 
thesis. 

History  545.  Historiography.  Graduate  Seminar. 
(3_0^)  Mr.  Masterson 

History  570.  The  First  World  War,  A  study  of  the  causes  of 
World  War  I,  the  course  of  the  war  itself,  and  the  peace  settle- 
ment of  Versailles.  Open  to  properly  qualified  students  after  con- 
sultation with  the  instructor. 
(3-0-6)  Mr.  Craig 

History  590.  Seminar  in  Western  American  History.  This  course 
includes  a  study  of  the  leading  authorities  in  Western  American 
history,  training  in  the  critical  examination  of  source  material,  and 
original  research  in  selected  topics  of  Western  history.  Open  to 
graduate  students,  and  to  Seniors  who  show  a  proficiency  in 
history,  after  consultation  with  the  instructor. 
(3-0-6)  Mr.  E.  Phillips 


Political  Science  310.  Law  and  Society.  The  study  of  law  as  a 
part  of  cultural  anthropology  and  the  history  of  organized  so- 
ciety. Emphasis  is  placed  upon  the  sources  of  legal  doctrine,  spe- 
cifically illustrated  by  case  law  and  legislation  in  the  field  of  con- 
tracts, torts,  commercial  transactions,  and  domestic  relations. 
(3-0-6)  Messrs.  Hudspeth  and  Perry 
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Political  Science  340.  Foundations  of  National  Power.  A  study 
of  the  basic  factors  in  political  geography  and  international  poli- 
tics, stressing  such  elements  of  national  power  as  geographical  lo- 
cation, population,  resources,  technology,  ideology,  mihtary 
strategy,  and  geopohtical  theory. 
(3-0-6)  Mr.  Peckham 

Political  Science  410.  Ancient  and  Medieval  Political  Theory.  A 
survey  of  the  main  trends  in  politics  and  law  from  antiquity  into 
the  later  Middle  Ages,  with  special  emphasis  upon  such  important 
conceptions  as  god-kingship,  legalized  absolutism,  the  organic 
state,  natural  law,  personaHty  of  law,  custom  and  feudal  contract, 
majesty  and  sovereignty,  allegiance,  and  constitutionalism.  Open 
only  to  advanced  students  after  consultation  with  the  instructor. 
(3-0-6)  Mr.  Lear 

Political  Science  520.  Topics  in  Legal  History  and  Political  The- 
ory. Much  attention  is  given  to  methods,  materials,  and  the  recent 
hterature  in  this  field.  Instruction  is  based  on  the  translation  of 
several  primary  sources  in  Roman  and  Germanic  law,  as  well  as 
reports  on  such  topics  as  sovereignty  and  allegiance.  Open  to 
properly  qualified  students  after  consultation  with  the  instruc- 
tor. 
(3-0-6)  Mr.  Lear 

MATHEMATICS 

Professor  F.  E.  Ulrich,  Chairman 

The  Rice  Institute  has  always  placed  great  emphasis  on  the 
study  of  mathematics,  and  has  acquired  a  very  complete  mathe- 
matical library  including  all  the  important  mathematical  journals. 
Admission  to  graduate  study  in  mathematics  will  be  granted  to 
a  hmited  number  of  students  who  have  earned  the  bachelor's 
degree  from  the  Rice  Institute,  or  another  institution  of  similar 
standing,  and  whose  undergraduate  work  in  mathematics  is  such 
as  to  indicate  the  ability  for  advanced  and  original  work.  Those 
students  who  have  completed  a  large  amount  of  undergraduate 
mathematics  and  who  devote  full  time  to  graduate  study  may 
earn  the  degree  of  Master  of  Arts  in  one  year.  The  minimum  time 
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required  by  candidates  for  the  degree  of  Doctor  of  Philosophy  is 
three  years.  It  is  to  be  expected  that  most  students  will  require 
longer  than  the  minimum  time,  particularly  holders  of  graduate 
assistantships. 

For  the  master's  degree,  the  requirements  are: 

(a)  The  completion  with  high  standing  of  at  least  three  ad- 
vanced courses. 

(b)  The  presentation  of  a  written  thesis  on  a  subject  ap- 
proved by  the  department. 

(c)  The  passing  of  an  examination  in  either  French  or  Ger- 
man demonstrating  ability  to  read  scientific  literature  in  the 
language. 

(d)  The  passing  of  an  oral  examination  given  by  the  faculty. 

For  the  doctor's  degree,  the  requirements  are: 

(a)  The  completion  with  high  standing  of  at  least  six  ad- 
vanced courses. 

(b)  The  presentation  of  a  written  thesis  on  a  subject  ap- 
proved by  the  department.  The  purpose  of  the  doctor's  thesis  is 
to  demonstrate  the  candidate's  ability  to  make  an  original  con- 
tribution to  a  field  of  mathematics  in  which  he  has  become  ex- 
pert. This  is  a  more  extensive  and  advanced  type  of  study  than 
that  required  for  the  master's  degree,  and  is  expected  to  reveal 
definite  originality  and  inventiveness,  and  to  be  suitable  for 
publication. 

(c)  The  writing  of  a  minor  thesis.  This  is  a  study  of  an  as- 
signed topic  in  a  field  outside  that  of  the  candidate's  principal 
thesis.  The  time  allowed  for  writing  the  minor  thesis  is  5  weeks 
during  the  school  year  or  4  weeks  in  the  summer. 

(d)  The  passing  of  examinations  in  both  French  and  German 
demonstrating  ability  to  read  scientific  literature  in  these  lan- 
guages. 

(e)  The  passing  of  an  oral  examination  given  by  the  faculty. 

In  order  that  they  may  obtain  adequate  experience  in  collegiate 
teaching,  students  holding  assistantships  are  assigned  a  moderate 
schedule  of  regular  teaching  duties  in  the  deparment.  These  du- 
ties usually  consist  in  the  instruction  of  one  or  two  small  sections 
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in  courses  of  elementary  or  intermediate  character,  and  constitute 
an  important  part  of  the  training  for  a  teaching  career. 

Courses  in  Mathematics 

Among  courses  which  have  been  offered  in  recent  years,  and 
which  may  be  offered  in  more  or  less  modified  form  from  time  to 
time  in  the  very  near  future,  are  the  following: 

Mathematics  310.  Advanced  Calculus  and  Differential  Equa- 
tions. This  course  is  primarily  for  undergraduates,  especially 
Juniors  who  have  considerable  facility  in  mathematical  reasoning. 
It  may  be  taken  by  graduate  students  of  other  departments. 
(3-0-6)  Staff 

Mathematics  400.  Theory  of  Functions  of  a  Complex  Variable. 
This  course  is  fundamental  in  analysis.  Besides  giving  an  intro- 
duction to  basic  concepts  of  analysis,  it  includes  the  study  of 
analytic  functions  of  a  complex  variable,  the  Cauchy-Riemann 
equations,  Cauchy's  Integral  Theorem,  Taylor's  series,  calculus  of 
residues,  and  conformal  mapping. 
(3-0-6)  Mr.  Ulrich 

Mathematics  410.  Differential  Equations  and  an  Introduction  to 
the  Calculus  of  Variations.  Geometry  of  the  integral  curves  and 
the  classification  of  the  singularities  of  equations  of  first  order. 
Existence  theorems.  Theory  of  integrating  factors  and  integration 
by  elementary  means.  General  theory  of  second  order  linear 
equations.  Oscillation  and  comparison  theorems.  Fuchsian  theory 
of  regular  singular  points.  Eigenvalue  problems.  General  partial 
differential  equation  of  first  order.  Boundary  value  problems  for 
certain  second  order  linear  systems.  As  much  calculus  of  varia- 
tions as  time  permits. 
(3-0-6)  Mr.  MacLane  or  Mr.  Ulrich 

Mathematics  420.  Differential  Geometnj.  Theory  of  curves  and 
surfaces.  Geodesies.  Mapping  of  surfaces.  The  absolute  geometry 
of  a  surface. 
(3-0-6) 

Mathematics  430.  Introduction  to  Modern  Geometry.  Synthetic 
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and  algebraic  geometry.  The  group  of  projective  transformations 
and  certain  subgroups  of  the  group  of  projective  transformations. 
The  geometries  defined  by  these  groups.  Projective  correspond- 
ences. Projective  theory  of  conies. 
(3-0-6) 

Mathematics  440.  Algebra  and  Topology.  Groups,  rings,  fields, 
vector  spaces.  Topological  spaces,  fundamentals  of  homology 
theory,  homotopy  and  covering  spaces,  classification  of  surfaces. 
(3-0^) 

Mathematics  501.  Theory  of  Functions  of  a  Complex  Variable. 
A  study  of  special  analytic  functions  of  importance  in  mathemati- 
cal physics.  The  course  is  usually  given  as  a  seminar. 
(3-0-6)  Mr.  Ulrich  or  Mr.  MacLane 

Mathematics  505  a.  Selected  Topics  from  the  Theory  of  Func- 
tions of  a  Complex  Variable.  The  subject  matter  of  this  course 
varies  from  year  to  year.  In  past  years  the  following  topics  have 
been  among  those  presented:  singularities  of  a  function  defined 
by  a  Taylor  series,  theory  of  normal  families,  theory  of  kernels, 
elementary  theory  of  Dirichlet  series,  theory  of  best  approxima- 
tion and  the  elementary  theory  of  the  Riemann  Zeta  function. 
(3-0-3)  Mr.  Mandelbrojt 

Mathematics  510.   Theory  of  Functions  of  a  Real  Variable. 
Theory  of  real  numbers.  Summable  functions,   Lebesgue  and 
Stieltjes  integrals,  general  integrals,  functions  of  point  sets  and  of 
plurisegments,  Fourier  series. 
(3-0-6)  Mr.  Bray 

Mathematics  520.  Trigonometric  Series  and  Related  Topics. 
Series  expansions  in  terms  of  orthogonal  systems  of  functions. 
Trigonometric  series.  Fourier  transforms  and  integrals.  The  course 
is  based  upon  Mathematics  510. 
(3-0-6)  Mr.  Bray 

Mathematics  530.  Laplace  Transformations.  Theory  of  the  La- 
place transformation  with  particular  reference  to  the  properties 
of  the  transform  as  a  function  of  a  complex  variable.  Apphcations 
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to  the  solution  of  difference  equations,  integral  equations  of  the 
convolution  type,  and  ordinary  differential  systems.   Boundary 
value  problems.   Certain  Sturm-Liouville  systems.  Abelian  and 
Tauberian  theorems.  Asymptotic  representations. 
(3-0-6)  Mr.  Ulrich 

Mathematics  540.  Topological  Linear  Algebra.  Vector  spaces. 
The  elementary  geometric  and  algebraic  properties  of  Banach  and 
Hilbert  spaces.  Normed  ring.  Operators  and  spectral  theory.  Ap- 
plications and  topics  of  related  interest.  Prerequisite:  Mathematics 
510. 
(3_0_6)  Mr.  Broton 

Mathematics  545.  Theory  of  Algebraic  Functions.  Theory  of 
eUiptic  functions.  Properly  discontinuous  groups  of  linear  trans- 
formations. Automorphic  functions.  Uniformization  of  algebraic 
functions. 
(3-0-6)  Mr.  MacLane  or  Mr.  Ulrich 

Mathematics  550.  Advanced  Theory  of  Riemann  Surfaces:  topo- 
logical properties,  theory  of  entire  and  meromorphic  functions, 
problem  of  type. 
(3-0-6)  Mr.  MacLane  or  Mr.  Ulrich 

Mathematics  555.  Recent  Developments  in  the  Theory  of  Rie- 
mann Surfaces. 
(3-0-6)  Mr.  MacLane  or  Mr.  Ulrich 

Mathematics  570a.  Selected  Topics  from  Advanced  Analysis. 
The  subject  matter  of  this  course  varies  from  year  to  year.  In  past 
years  the  following  topics  have  been  among  those  presented: 
Fourier  transforms  in  the  complex  domain,  analytic  continuation 
and  infinitely  differentiable  functions,  theory  of  composition, 
general  Tauberian  theorems,  general  problem  of  moments, 
closure  theorems,  zeta-function  of  Riemann  and  analytic  theory 
of  numbers,  adherent  series  and  harmonic  analysis. 
(3-0-3)  Mr.  Mandelbrojt 

Mathematics  590.  Thesis. 
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Mathematical  Colloquium.  The  colloquium  usually  meets  one 
afternoon  every  week  in  order  to  allow  the  exposition  of  original 
investigations  by  its  members. 

Besides  the  courses  listed  above,  others  will  be  given  from 
time  to  time  to  fit  the  needs  of  students.  Reading  courses  are  also 
oflEered  in  other  fields  of  analysis  in  connection  with  research. 

PHILOSOPHY 

Professor  J.  S.  Fulton,  Chairman 

College  graduates  who  have  shown  ability  in  their  undergrad- 
uate study  of  philosophy  may  be  admitted  to  candidacy  for  the 
degree  of  Master  of  Arts.  The  beginning  of  advanced  study  pre- 
supposes the  completion  of  four  undergraduate  full-year  courses 
in  philosophy,  and  the  fulfillment  of  the  requirements  for  the  de- 
gree ordinarily  requires  two  years. 

The  graduate  study  requirements  normally  include: 

(a)  The  completion  with  high  standing  of  four  advanced  full- 
year  courses  approved  by  the  department,  one  or  two  of  which 
may  be  in  allied  fields. 

(b)  Satisfactory  evidence,  shown  by  a  translation  examina- 
tion, of  the  student's  ability  to  use  French  or  German  in  his 
studies.  This  requirement  must  be  met  in  accordance  with  the 
stipulations  printed  on  p.  2. 

(c)  The  completion  of  a  written  thesis  on  a  subject  approved 
by  the  department. 

(d)  The  passing  of  a  satisfactory  oral  examination  in  philos- 
ophy, not  Hmited  to  the  student's  special  field  of  study. 

Philosophy  300.  History  of  Philosophy.  An  historical  survey 

of  the  essential  features  and  main  currents  of  philosophical 
thought,  ancient,  medieval,  and  modem. 

(3-0-6)  Mr.  Fulton 

Philosophy  310.  History  of  Religions.  An  introductory  study  of 
the  historical  development  of  the  principal  religions. 
(3_0_6)  Mr.  Nielsen 
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Philosophy  340.  Philosophy  of  Science  and  Theory  of  Knowl- 
edge. First  semester:  The  place  of  logic  and  language  in  the 
search  for  knowledge.  Problems  of  meaning,  perception,  memory, 
truth,  and  certainty.  Second  semester:  The  development  of  the 
modern  scientific  view  of  the  world.  The  nature  and  value  of 
scientific  knowledge. 
(3-0-6)  Messrs.  Kolenda  and  Fulton 

Philosophy  350.  Philosophical  Ideas  in  Literature.  Reading  and 
discussion  of  literary  works  which  reflect  the  movement  of  thought 
from  the  time  of  the  Enlightenment  to  the  present. 
(3-0-6)  Mr.  Kolenda 

Philosophy  410.  Philosophy  of  Religion.  An  examination  of  the 
basic  ideas  and  problems  of  religious  thought. 
(3-0-6)  Mr.  Nielsen 

Philosophy  420.  Types  of  Philosophical  Theory.  First  Semester: 
Reading  and  discussion  of  selected  writings  of  Plato  and  Aristotle 
in  translation.  Second  semester:  Critical  study  of  contemporary 
developments  in  ethical  theory. 
(3-0-6)  Messrs.  Fulton  and  Kolenda 

PHYSICS 

Professor  T.  W.  Bonner,  Chairman 

A  MINIMUM  of  one  year  of  graduate  study  is  required  for  the  de- 
gree of  Master  of  Arts  and  at  least  two  years  for  the  degree 
of  Doctor  of  Philosophy.^  To  be  recommended  for  the  degree  of 
Doctor  of  Philosophy,  a  student  must  present  an  original  thesis 
describing  the  results  of  his  experimental  or  theoretical  research 
in  form  suitable  for  pubhcation.  He  must  also  attend  a  suflBcient 
number  of  courses  to  acquire  a  broad  fundamental  knowledge  of 
physics  in  addition  to  his  research  specialization.  His  mastery 
in  the  field  of  physics  will  be  tested  by  an  oral  examination  given 
by  the  faculty. 

Research  done  recently  in  the  department  has  included  work 
on  the  following  subjects  among  others: 

*  Concerning  language  requirements  for  each  degree,  see  page  2. 
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(1)  Nuclear  disintegrations  produced  by  high-energy  pro- 
tons and  deuterons. 

(2)  Energies  of  P  and  y  rays. 

(3)  Scattering  of  neutrons  and  disintegrations  produced  by 
neutrons. 

(4)  Biophysics. 

(5)  Cosmic  rays. 

(6)  Hall  effect  in  metals  and  gases. 

(7)  Magnetic  properties  of  iron  and  other  materials. 

(8)  Physics  of  the  solid  state. 

(9)  Low-temperature  physics. 
(10)  Superconductivity. 

The  physics  laboratories  contain  twenty-five  rooms  suitable  for 
research,  several  of  which  are  large  enough  for  more  than  one 
man  to  work  in.  There  is  a  well-equipped  workshop  in  which  five 
instrument  makers  are  employed,  and  another  workshop  for  gradu- 
ate students.  One  of  the  instrument  makers  is  a  skilled  glass  blower. 

Fifteen  of  the  research  rooms  are  air-conditioned  and  can  be 
kept  at  nearly  constant  temperature. 

For  research  in  nuclear  physics  a  new  building  housing  a  6  mev 
Van  de  Graaff  accelerator  was  completed  in  1953.  Other  research 
equipment  includes  a  high-pressure  Van  de  Graaff  generator,  giv- 
ing over  two  million  volts,  and  a  Cockcroft  and  Waton  voltage 
doubler,  giving  two  hundred  thousand  volts.  Auxiliary  equipment 
includes  cloud  expansion  chambers,  Geiger  counters,  proportional 
counters,  scintillation  spectrometers,  pulse  height  analyzers,  linear 
amplifiers,  a  gamma-ray  spectrograph,  scaling  circuits,  electro- 
scopes, and  radioactive  sources.  Recently  an  annular  magnet  with 
poles  of  75  cm.  diameter  has  been  completed  for  precision  meas- 
urements of  energies  of  charged  particles. 

For  research  in  low-temperature  physics  a  modern  liquid  he- 
lium plant  is  available  which  supplies  several  liters  of  liquid 
helium  an  hour.  Auxiliary  equipment  is  being  used  for  low-tem- 
perature specific  heat  measurements,  for  magnetic  studies  on  su- 
perconductors, and  for  superfluidity  studies  on  liquid  helium. 
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The  department  has  a  large  electromagnet,  the  current  for 
which  is  supplied  by  a  25  kw.  generator,  and  large  cobalt  steel 
permanent  magnet  with  poles  15  cms.  in  diameter. 

The  research  rooms  are  supplied  with  three-phase  A.C.  at  110 
and  220  volts,  and  with  D.C.  from  two  batteries,  one  of  300  am- 
pere hours  capacity,  giving  up  to  120  volts,  and  also  from  four  10 
kw.  D.C.  generators.  Gas,  water,  and  compressed  air  are  also 
available. 

Cathode-ray  oscillographs,  oscillators,  amplifiers,  power  sup- 
phes,  and  klystrons  and  magnetrons  are  available  for  research  on 
electronics  and  highfrequency  electromagnetic  waves. 

The  optical  equipment  includes  a  large  Michelson  echelon  and 
several  interferometers,  a  large  quartz  spectrograph,  a  spectro- 
photometer, an  infrared  spectrometer,  an  ultraviolet  spectrometer, 
and  several  wave-length  spectrometers.  There  are  several  dark- 
rooms in  the  laboratory.  Equipment  for  work  on  X-rays  is  also 
available. 

A  sound-level  meter,  a  sound  analyzer,  and  quartz  plate  oscil- 
lators are  available  for  work  on  sound  and  supersonics. 

The  Hbrary  is  especially  well  equipped  with  a  very  complete 
file  of  periodicals. 

Courses  in  Physics 

Physics  400.  Introduction  to  Mathematical  Physics.  A  systematic 
review  of  the  principal  subjects  in  mechanics  and  electrodynam- 
ics. Mathematical  methods,  including  difiFerential  equations  and 
vector  analysis,  will  be  applied  to  the  solution  of  problems  in 
particle  dynamics,  vibrating  systems,  dynamics  of  rigid  bodies, 
electrostatics,  magnetostatics,  and  the  electromagnetic  field. 
Three  class  hours  and  two  problem  hours  per  week. 
(3-2-7)  Mr.  G.  Phillips 

Physics  415.  (a)  Vibration  and  Sound.  Forced  oscillations,  res- 
onance, and  complex  motional  impedance.  Waves  on  a  string  and 
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a  membrane.  Sound  waves.  Acoustic  impedance.  Horns,  speakers, 
microphones. 

(b)  Atomic  and  Molecular  Spectra  and  Structure.  Energy  levels, 
Bohr  theory  and  wave  mechanics  representation  for  hydrogen 
atom,  alkali  spectra.  Multiplet  structure  of  line  spectra  and  elec- 
tron spin.  Diatomic  molecular  spectra,  infrared  and  Raman  spec- 
tra, electronic  states. 
(3-0-6)  Mr.  Squire 

Physics  425.  (a)  Thermodynamics  and  Elements  of  Statistical 
Mechanics.  Basic  concepts  of  temperature,  entropy,  enthalpy,  free 
energy,  with  applications  to  physical  and  chemical  systems. 
Kinetic  theory  of  gases,  Maxwell-Botzmann  distribution,  quan- 
tum statistics,  with  applications  to  gases,  liquids,  solids. 

(b)  Physical  Optics.  Electromagnetic  waves,  boundary  condi- 
tions at  dielectric  interface,  polarization,  refraction,  interference, 
di£Fraction.  Optical  instruments.  Electromagnetic  radiation  from 
a  dipole.  Heat  radiation. 
(3-3-8)  Mr.  Squire 

Physics  510a.  Advanced  Dynamics.  The  general  principles  of 
analytical  dynamics.  Orbit  theory  and  the  central  force  prob- 
lem. The  kinematics  of  rigid  bodies,  treated  from  the  standpoint 
of  matrix  transformations,  canonical  transformations.  Hamilton- 
Jacobi  theory. 
(3-0-3)  Staff 

Physics  520.  Principles  of  Quantum  Mechanics.  A  deductive 
presentation  of  the  principles  of  quantimi  mechanics  with  apphca- 
tions  to  various  problems  in  spectroscopy,  colHsions  of  atomic  par- 
ticles, molecular  binding,  etc. 
(3_0-6)  Mr.  Houston 

Physics  530.  Electromagnetic  Theory.  Electrostatics,  magneto- 
statics,  boundary  value  problems,  stress-energy  relations;  electro- 
magnetic wave  equations,  Lienard-Wiechert  potentials,  multiple 
fields,  radiation;  special  relativity,  radiation  from  accelerated 
charges. 
(3-0-6)  Mr.  Biedenharn 

Physics  540.  Nuclear  Physics.  Radioactivity;  alpha,  beta,  and 
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gamma  radiations  and  their  interaction  with  matter;  properties  of 
nuclei;  theory  of  nuclear  structure;  nuclear  magnetic  moments 
and  spins;  beta  disintegrations;  artificial  disintegration  of  nuclei; 
nuclear  scattering;  mesons;  fission;  cosmic  rays. 
(3-0-6)  Mr.  Bonner 

Physics  550.  Special  and  General  Theories  of  Relativity. 
(2-0-4)  Mr.  Wilson 

Physics  560.  Structure  of  Solids.  A  review  of  the  structure  and 
vibration  of  crystals,  and  the  motions  of  electrons  in  them,  based 
on  quantum  mechanics. 
(3-0-6)  Mr.  Houston 

Physics  570.  Low-temperature  Physics.  Production  and  meas- 
urement of  extremely  low  temperatures.  Properties  of  Hquid  he- 
hum.  Superconductivity.  Magnetism  and  low  temperatures.  Spe- 
cific heats.  Recently  pubhshed  research.  Laboratory  techniques 
and  participation  in  research  problems  (Physics  590). 
(2-0-4)  Mr.  Squire 

Physics  580.  Physics  Colloquium.  One  meeting  a  week  at  which 
results  of  researches  in  physics  will  be  discussed. 
(1-0-2)  Staff 

Physics  590.  Research  Work. 

Physics  600.  Special  Topics  in  Solid  State  Physics. 
(2-0-4)  Mr.  Houston 

Physics  610.  Neutron  and  Reactor  Physics.  Fundamental  proper- 
ties of  the  neutron:  mass,  magnetic  moment,  interaction  with  the 
proton,  etc.  Interaction  with  nuclei.  Sources  and  detectors.  Inter- 
action with  matter  in  bulk:  slowing  down  and  diffusion.  Nuclear 
chain  reactions.  Magnetic  scattering  and  polarization.  Neutron 
diffraction. 
(3_0_6)  Mr.  Risser 

Physics  620.   Theoretical   Nuclear    Physics.    General   nuclear 
properties,  two-body  problems,  scattering,  nuclear  spectroscopy, 
nuclear  reaction,  interaction  of  nuclei  with  electromagnetic  and 
electron-neutrino  fields,  nuclear  shell  theory. 
(3-0-6)  Mr.  Biedenharn 
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Physics  700.  Summer  Graduate  Research.  Open  only  to  students 
already  admitted  as  candidates  for  an  advanced  degree.  At  least 
forty  hours  of  laboratory  work  per  week. 

ROMANCE   LANGUAGES 

Directing  Committee:  Professors  Bourgeois, 
Mansfield  (Chairman)  and  Shelton 

Qualified  students  holding  a  bachelor's  degree  from  the  Rice 
Institute,  or  other  institutions  of  equal  standing,  may  be  admitted 
as  graduate  students  of  Romance  languages,  and  later  accepted 
as  candidates  for  an  advanced  degree. 

Requirements  for  the  Degree  of  Master  of  Arts 

(a)  The  completion  of  four  advanced  courses  accepted  by 
the  department. 

(b)  The  passing  of  an  examination  in  Spanish,  Itahan,  or 
German. 

(c)  The  satisfactory  completion  of  a  thesis  on  a  subject  ac- 
cepted by  the  department. 

(d)  The  passing  of  an  oral  examination. 

In  some  cases  a  graduate  student  may  complete  the  work  for 
the  master's  degree  in  one  year,  but  normally  two  years  will  be 
required. 

Requirements  for  the  Degree  of  Doctor  of  Philosophy 

Opportunities  for  research  at  the  Rice  Institute,  including  the 
facilities  of  the  Fondren  Library,  make  it  possible  for  qualified 
students  to  do  work  leading  to  the  degree  of  Doctor  of  Philoso- 
phy in  French.  This  degree  is  offered  only  in  certain  fields  of 
French  literature  and  of  comparative  literature.  Any  student  seek- 
ing the  degree  should  consult  the  department  well  in  advance  of 
registration. 

The  awarding  of  the  doctor's  degree  is  not  based  on  an 
accumulation  of  credits  or  on  compliance  with  formal  require- 
ments. The  candidate  is  expected  to  have  a  good  general  back- 
ground in  the  fields  of  history  and  literature.  He  must  be  fully 
familiar  with  modem  methods  of  research,  and  show  a  compre- 
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hensive  knowledge  of  the  field  chosen.  The  degree  is  conferred 
only  for  work  of  distinction  in  which  the  candidate  displays 
powers  of  original  scholarship. 

(a)  Candidates  will  be  expected  to  pass  with  credit  at  least  six 
graduate  courses,  of  which  five  should  be  in  the  department  of 
Romance  languages.  Others  may,  with  tlie  permission  of  the  de- 
partment, be  taken  in  the  departments  of  English,  German,  or 
History. 

(b)  Candidates  working  toward  a  Ph.D.  degree  in  French  must 
pass  a  preliminary  written  and  oral  examination  on  the  authors 
indicated  in  a  reading  list  provided  by  the  department,  and  on 
the  literature,  culture,  and  civilization  of  France. 

(c)  Candidates  will  be  expected  to  pass  a  reading  examination 
in  two  other  languages,  one  of  which  will  be  a  Romance  language 
and  the  other  outside  the  Romance  field,  usually  German.  Re- 
quirements (b)  and  (c)  must  be  fulfilled  at  least  a  year  before  the 
submission  of  a  thesis. 

(d)  Candidates  will  be  required  to  write  a  thesis  on  some  field 
of  research  approved  by  the  department.  This  thesis  is  expected 
to  represent  an  original  contribution  to  the  body  of  knowledge  of 
that  field. 

(e)  Candidates  must  pass  a  final  oral  examination  on  their  thesis 
and  related  fields. 

Courses  in  Romance  Languages 

French  300.  Third-year  French.  Advanced  grammar  and  com- 
position. Study  of  representative  French  authors.  A  considerable 
amount  of  outside  reading  will  be  required.  Discussion  and  re- 
ports in  French. 
(3-0-6)  Mr.  Shelton 

French  320.  French  Classicism.  A  study  of  Seventeenth 
Century  authors  with  particular  emphasis  on  the  theatre  of  Cor- 
neille,  Racine,  and  Moliere.  Selected  readings  from  Malherbe, 
Descartes,  Pascal,  Boileau,  La  Rochefoucauld,  La  Fontaine, 
Madame  de  Sevigne  and  others.  Discussion  and  analysis  of  texts 
in  French. 
(3-0-6)  Mr.  Mansfield 
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French  330.  The  Age  of  Enlightenment:  readings  from  the  rep- 
resentative authors  of  the  18th  Century:    Marivaux,  Le  Sage, 
Voltaire,    Montesquieu,    Diderot,    Rosseau,    and    Beaumarchais. 
Discussion  and  analysis  of  texts  in  French. 
(3-0-6)  Mr.  Myers 

French  350.  The  French  Romantic  Movement  Between  1800- 
1850  (Poetry,  novel,  and  drama).  Special  emphasis  on  the  study 
of  Chateaubriand,  Lamartine,  Vigny,  Hugo  and  Musset.  A 
thorough  study  of  selected  texts  with  discussions  and  essays  in 
French. 
(3-0-6)  Mr.  Bourgeois 

French  450.  French  Realism  and  Naturalism  (1850-1886).  Spe- 
cial emphasis  on  the  study  of  Stendhal,  Balzac,  Flaubert,  Maupas- 
sant, the  Goncourt  Brothers  and  Zola,  Discussions  and  essays  in 
French. 
(3-0-6)  Mr.  Bourgeois 

French  480.  The  Contemporary  Era.  Major  literary  movements 
from  Symbolism  to  Existentialism,  The  poetry  of  Baudelaire, 
Mallarme,  Verlaine,  Rimbaud,  Laforgue  and  their  successors. 
Novels  by  Gide,  Proust,  Mauriac,  Colette,  Malraux  and  Camus, 
(3-0-6)  Mr.  Mansfield 

French  530.  Diderot  and  Rousseau.  A  special  study  of  the  con- 
tribution of  these  writers  to  the  development  of  French  philo- 
sophical and  literary  ideas.  (Given  in  1957-58.) 
(3-0-6)  Mr.  Myers 

French  540.  The  Eighteenth  Century  Theatre.  The  Evolution 
of  comedy  and  of  le  drame  bourgeois.  (Given  in  1958-59.) 
(3-0-6)  Mr.  Myers 

French  550.  The  Evolution  of  the  Dramatic  Conception  in 
France  Between  1830  and  1914.  (Given  in  1957-58.) 
(3-0-6)  Mr.  Bourgeois 

French  560.  The  Development  of  Romantic  Sensibility  in  France 
from  Manon  Lescaut  to  Les  Fleurs  du  Mai.  (Given  in  1958-59.) 
(3-0-6)  Mr.  Bourgeois 


100  THE  RICE   INSTITUTE 

French  580.  The  Concept  of  the  Hero  in  Contemporary  French 
Fiction:  a  detailed  study  of  works  by  Malraux,  Bemanos,  Mon- 
therlant,  Sartre  and  Camus.  (Given  in  1957-58.) 
(3_0-6)  Mr.  Mansfield 

French  590.  A  Close  Study  of  the  Work  and  Influence  of  Valery, 
Gide  and  Claudel.  (Given  in  1958-59.) 
(3_0-6)  Mr.  Mansfield 


Italian  300.  Intermediate  Italian.  Rapid  review  o£  grammar, 
composition,  collateral  readings,  reports,  and  study  of  representa- 
tive authors. 
(3_0-6)  Mr.  Battista 

Italian  500.  A  Chronological  Survey  of  Italian  Literature.  Read- 
ing, interpretation  and  discussion  of  selections  from  Dante,  Boc- 
caccio, Petrarca,  Arionto,  Tasso,  Leopardi,  Carducci  and  others, 
and  their  connection  with  the  social,  political,  and  cultural  back- 
ground. On  request. 
(3_0-6)  Mr.  Battista 


Spanish  300.  Third-year  Spanish.  Review  of  grammar,  composi- 
tion, essays,  study  of  representative  authors,  collateral  readings, 
and  reports.  Conducted  in  Spanish. 
(3_0-6)  Mr.  Hodges  and  Mr.  Battista 

Spanish  400.  A  Survey  of  Spanish  Literature  from  Its  Begin- 
nings to  the  Twentieth  Century.  Alternates  with  Spanish  490. 
(3-0-6)  Mr.  Battista 

Spanish  490.  Hispano- American  Life  and  Civilization.  A  general 
survey  of  Latin-American  Literature  from  the  colonial  period  to 
1875.  Alternates  with  Spanish  400. 
(3-0-6)  Mr.  Battista 
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Year  Name  Depahtment 

1918  Hubert  Evelyn  Bray  Mathematics 

A  Green's  theorem  in  terms  of  Lebesgue  integrals. 

1919  Jacob  Leighty  Sherrick  Chemistry 
Adsorption  by  precipitates. 

1920  Norman  Hurd  Ricker  Physics 

The  luminosity  of  mercury  vapor  distilled  from  the  arc  in  vacuo. 

1921  Allen  Darnaby  Garrison  Chemistry 

The  oxidation  and  luminescence  of  phosphorus. 

1922  Andrew  Bonnell  Bryan  Physics 

I.  Dielectric  losses  at  radio  frequencies  in  liquid  dielectrics.  II.  The 
electrical  properties  of  flames  containing  salt  vapors  for  high  fre- 
quency alternating  currents.  III.  The  conductivity  of  flames  for 
rapidly  alternating  currents. 

1924  Aristotle  Michal  Mathematics 
Integro-differential  expressions  invariant  under  Volterra's  group  of 
transformations. 

1925  Gaylord  Johnson  Chemistry 
The  Preparation  and  chemical  properties  of  the  propinyl  halides. 
Alfred  Joseph  Maria                                          Mathematics 
Functions  of  plurisegments. 

1926  Charles  Frederick  Roos  Mathematics 
I.  A  mathematical  theory  of  competition.  II.  Generalized  Lagrange 
problems. 

1927  Everett  ElHs  Porter  Chemistry 
The  physical  chemistry  of  color  lake  formation. 

1928  Paul  Edward  Boucher  Physics 

I.  The  drop  of  potential  at  the  cathode  in  flames.  II.  The  measure- 
ment of  the  resonance,  radiation,  and  ionization  potentials  of  several 
gases  and  vapors.  III.  The  mobiUty  of  negative  ions  in  gasoline, 
hydrogen,  and  hydrogen-chlorine  flames. 

GeoflFrey  Everett  Cunningham  Chemistry 

Adsorption  of  ions  and  the  physical  character  of  precipitates. 
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Year  Name  Department 

John  Jay  Gergen  Mathematics 

I.  Quelques  theoremes  sur  les  series  de  Taylor.  II.  On  generalized 
lacunas.  III.  On  Taylor's  series  admitting  the  circle  of  convergence 
as  a  singular  curve.  IV.  On  accessible  points  on  the  boundary  of  a 
three  dimensional  region.  V.  Mapping  of  a  general  type  of  three 
dimensional  region  on  a  sphere, 

1929  Nat  Edmonson,  Jr.  Mathematics 
Poisson's  integral  and  plurisegments  on  the  hypersphere. 

Deborah  May  Hickey  Mathematics 

A  three-dimensional  treatment  of  groups  of  linear  transformations. 

Edward  Roy  Cecil  Miles  Mathematics 

I.  Boundary  value  problems  for  potentials  of  a  single  layer  (plane). 

II.  Potentials  of  General  masses  in  single  and  double  layers.  The 
relative  boundary  value  problems. 

George  Holmes  Richter  Chemistry 

Synthesis  in  the  furane  series.  Synthesis  of  tetramethylene  glycol 
and  of  tetramethylene  chlorohydrin. 

1930  Edward  Josephi  Durham  Chemistry 
Studies  in  the  solubilities  of  the  soluble  electrolytes. 

Ray  Nelson  Haskell  Mathematics 

The  mixed  problem  for  harmonic  functions  with  discontinuous 
boundary  conditions. 

Clyde  Roland  Johnson  Chemistry 

The  atomic  weights  of  chlorine  and  vanadium. 

1931  Edwin  Ford  Beckenbach  Mathematics 

Minimal  surfaces  in  Euclidean  N-space. 

Charles  Hewitt  Dix  Mathematics 

Lattice  regions  and  their  application  in  dynamics. 

William  Maurice  Erwing  Physics 

I.  A  new  method  of  treating  certain  problems  of  seismic  prospecting. 

II.  Seismic  propagation  paths.  III.  Paths  of  seismic  waves.  IV.  Com- 
parison of  two  methods  for  the  interpretation  of  seismic  time-dis- 
tance graphs  which  are  smooth  curves.  V.  Velocity  of  explosion- 
generated  longitudinal  waves  in  a  nepheline  syenite. 

Paul  Duane  Harwood  Biology 

The  helminths  parasitic  in  the  Amphibia  and  Reptilia  of  Houston, 

Texas,  and  vicinity. 

William  Monroe  Rust,  Jr.  Mathematics 

Integral  equations   and  the  cooling  problem  for  several  media. 
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Year  Name  Department 

1932  Henry  Eugene  Banta  Physics 
Some  thermo-  and  galvanomagnetic  properties  of  a  bismuth  crystal. 

Gordon  Lee  Locher  Physics 

I.  The  compound  photoelectric  eflFect  of  X-rays  in  light  elements.  II. 
Attempts  to  induce  radioactivity  in  matter.  III.  A  photoelectric 
Geiger-Miiller  counter.  IV.  A  large  reciprocating  C.  T.  R.  Wilson 
cloud  expansion  apparatus.  V.  The  time  intervals  between  the  ap- 
pearance of  spectral  lines  in  the  spectra  of  alkali  and  alkaline-earth 
metals.  VI.  Luminosity  of  flames  containing  sodium  vapor.  VII.  A 
line-conic  camera.  VIII.  New  experiment  bearing  on  cosmic-ray 
phenomena.  IX.  Cosmic-ray  particles. 

1933  John  Henry  Binney  Mathematics 

An  elliptic  system  of  integral  equations  on  summable  functions. 

Albert  Grant  Malhson  History 

Early  history  of  the  office  of  the  Attorney  General  of  the  United 
States. 

John  Virgil  Pennington  Physics 

A  theory  of  imperfect  elasticity. 

Paul  Klein  Rees  Mathematics 

The  transforms  of  Fuchsian  groups. 

1934  Tom  Wilkerson  Bonner  Physics 

I.  Collisions  of  neutrons  with  atomic  nuclei.  II.  The  energy  distribu- 
tion of  the  neutrons  from  fluorine.  III.  The  energy  distribution  of 
neutrons  from  boron.  IV.  Emission  of  neutrons  from  fluorine  and 
berylhum.  V.  Ionization  of  gases  by  neutrons.  VI.  Dependence  of 
the  absorption  of  neutrons  on  their  velocity.  VII.  Luminosity  of  a 
flame  containing  sodium  vapor. 

George  Robert  Gray  Chemistry 

Hydrogen  ion  displacement  during  the  coagulation  of  arsenic  tri- 
sulfide  sol  and  sulfur  sol. 

Homer  Clarence  Matthes  Biology 

A  study  of  the  seasonal  distribution  of  Anopheles  in  Houston,  Texas. 

Winfred  O.  MiUigan  Chemistry 

X-ray  studies  on  the  hydrous  oxides. 

Frances  Douglas  Ward  Biology 

The  production  of  mutations  in  Drosophila  melanogaster  by  irradia- 
tion with  alpha-rays. 

1935  Paul  Livingston  Burhngame  Biology 

On   the   environmental   nature   of  resistance   in   the   albino   rat   to 
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Year  Name  Department 

single  and  superimposed  infestations  with  an  acanthocephalan 
(Moniliformis  moniliformis). 

George  Alvin  Garrett  Mathematics 

Necessary  and  sufBcient  conditions  for  potentials  of  single  and 
double  layers. 

John  Tom  Hurt  Mathematics 

On  the  uniformly  bounded  turning  of  level  ciurves  of  the  Green's 
fimction. 

WilHam  Grosvenor  Pollard  Physics 

I.   Theory  of  the  beta-ray  type  of  radioactive   disintegration.   II. 

Energy  distribution  in  cosmic  rays. 

James  Henry  Sawyer,  Jr.  Physics 

I.  Show^er-producing  cosmic  rays.  II.  The  secondary  and  tertiary  par- 
ticles produced  by  cosmic  rays. 

Frederic  Allen  Scott  Physics 

I.  Energy  spectrum  of  the  beta-rays  of  radium  E.  II.  Double-valued 
characteristic  of  a  direct  current  feed-back  amplifier.  III.  Automatic 
neutralization  of  the  variable  grid  bias  in  a  direct  current  feed-back 
amplifier.  IV.  Measurement  of  the  energy  of  a  beta-ray  of  radium  B. 

Millard  Seals  Taggart  Chemistry 

I.  Synthesis  of  pyrrole  alcohols  and  their  derivatives.  II.  Constitution 
of  the  sapogenine  of  the  saponine  of  vi'hite  soaproot. 

1936  Joseph  Williams  Hahn  Mathematics 
Projective  transformations  in  two  complex  variables. 

Hughes  Mead  Zenor  Physics 

I.  The  cooling  of  a  surface,  due  to  photoelectric  emission.  II.  A 
search  for  induced  radioactivity  produced  by  cosmic  rays.  III.  A 
pseudo-example  of  the  conservation  of  angular  momentum.  IV. 
Pascal's  law  in  fluids  in  radial  fields  of  force.  V.  Photoelectric  emis- 
sion from  cadmium  and  mercury.  VI.  Photoelectric  emission  from 
cadmium  films.  VII.  Acoustics  of  the  fine  arts  auditorium  of  the 
University  of  Oklahoma. 

1937  Joseph  Ilott  Davies  Biology 
Studies  on  the  behavior  of  transplanted  ovaries  and  a  suggested  hy- 
pothesis as  to  the  interrelations  of  the  various  cellular  elements  of 
the  ovary. 

Frank  House  Hurley,  Jr.  Chemistry 

The  atomic  weight  of  carbon:  the  ratio  of  benzoyl  chloride  to  silver. 

Ernest  Carlton  Kennedy  Mathematics 

Fuchsian  groups  of  genus  two. 
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1938  Walter  Tandy  Scott  Mathematics 
On  continued  fractions  and  infinite  products. 

1939  William  Joseph  Coppoc  Chemistry 
The  constitution  of  the  alleged  Thiessen  hydrates  from  isothermal 
dehydration. 

Julian  Frank  Evans  Physics 

Examination  of  additively  colored   alkali  halides  for  photoelectric 

Hall  effect. 

Eby  Nell  McEkath  Chemistry 

Studies    on    the    alkyldioxynaptlialene-carboxyhc    acid    derivatives. 

Edward  Preble  Offutt,  Jr.  Biology 

Studies   on  the   alkyldioxynapthalene-carboxyHc  acid  dericatives. 

Fred  Terry  Rogers,  Jr.  Physics 

An  independent  determination  of  the  binding  energy  of  the  deu- 

teron. 

1940  Emmett  Leroy  Hudspeth  Physics 

I.  Anomalous  scattering  of  neutrons  by  helium  and  the  d-d  neutron 
spectrum.  II.  Electroscope  investigation  of  the  anomalous  scattering 
of  neutrons  by  hehum.  III.  Resonances  in  the  disintegration  of  car- 
bon by  deuterons.  IV.  Observation  of  H^  and  H^  ranges  from  the 
disintegration  of  deuterium  by  deuterons.  V.  Low  energy  neutrons 
from  the  deuteron-deuteron  reaction. 

John  Purcell  Nash  Mathematics 

A  class  of  continuous  functions  and  convergence  criteria  for  their 
Fourier  series. 

Maxwell  Ossian  Reade  Mathematics 

Generalizations  to  space  of  the   Cauchy  and  Morera  theorems. 

Marguerite  Moilliet  Rogers  Physics 

A  determination  of  the  masses   and  velocities  of  three  radium  B 

beta-particles. 

Vernon  Truett  Schuhardt  Biology 

Studies  of  the  Falls  Creek  (Texas)  strain  of  relapsing  fever  spiro- 
chetes. 

Karl  Cornelius  ten  Brink  Chemistry 

Adsorption  studies  on  clays. 

1941  James  Douglas  Bankier  Mathematics 
Arithmetical  continued  fractions. 

John  Bertram  Bates  Chemistry 

X-ray  diffraction  studies  on  heavy  metal  iron-cyanides. 
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James  Fred  Denton,  Jr.  Biology 

Studies  on  the  morphology,  taxonomy,  and  life  histories  of  trema- 
todes  of  the  subfamily  Dicrocoeliinas  Looss,  1899. 

Henry  Francis  Dunlap  Physics 

The  scattering  of  fast  neutrons  by  lead. 

Price  Bush  Elldn  Chemistry 

Adsorption  studies  on  clays. 

James  Holmes                   '  Chemistry 

The  constitution  of  siUca  gel. 

James  Curtiss  Schiller  Chemistry 

A   study   of   the   bromination  of   saturated   organic   compounds. 

1942  Nat  Huyler  Marsh  Chemistry 

A  study  of  cracked  gasoline  and  the  reaction  of  bromine  with  pri- 
mary aliphatic  alcohols. 

Donald  Vincent  Moore  Biology 

Studies  on  the  hfe  history  and  development  of  certain  Acantho- 
cephala  of  the  order  Archiacanthocephala  (Meyer,  1931). 

Hugh  Taylor  Richards  Physics 

Transmutations  of  lithium  by  deuterons. 

1943  Robert  Narvaez  Little,  Jr.  Physics 

Neutron  scattering  by  magnesium. 

Charles  Earle  Mandeville,  Jr.  Physics 

The  energies  of  some  nuclear  gamma-rays. 

George  Piranian  Mathematics 

A  study  of  the  position  and  nature  of  the  singularities  of  functions 
given  by  their  Taylor  series. 

Wolfgang  Joseph  Thron  Mathematics 

Convergence  regions  for  continued  fractions. 

Thomas  Percy  Wier,  Jr.  Chemistry 

The  electrodeposition  of  aluminium, 

1944  Hugh  Daniel  Bmnk  Mathematics 

(Feb.)    Some  generalizations  for  Dirichlet's  series  of  Hadamard's  theorem 
with  applications. 

1944    Vincent  Frederick  Cowling  Mathematics 

(Oct.)     On  functions  defined  by  a  Taylor  series. 

Charles  Sedwick  Matthews  Chemistry 

A  study  of  alumina-silica-fluorine  combinations  as  hydrocarbon  con- 
version catalysts. 
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Warren  Candler  Simpson  Chemistry 

Electron  diffraction  studies  on  alumina  films. 

1945  Clarence  John  Addis,  Jr.  Biology 
(June)     I.  Factors  influencing  the  growth  of  tapeworms  (Hymenolepis  di- 

minuta).   II.  Studies  on  the  sandflies  of  Texas  (Phlebotomus). 

Robert  Warren  Long  Physics 

Neutron  scattering  in  iron. 

1946  Gerald  Robinson  MacLane  Mathematics 
(March)  Concerning  the  uniformization  of  certain  Riemann  surfaces  allied  to 

the  inverse  cosine  and  inverse  gamma  surfaces. 

1946  Bob  Everett  Watt  Physics 
(June)     I.  Resonances  in  the  disintegration  of  fluorine  by  protons.  II.  Protons 

from  C"  +  H\  III.  The  energy  of  the  y-rays  from  the  disintegra- 
tion of  fluorine  by  protons  and  deuterons.  IV.  The  disintegration  of 
carbon  by  deuterons.  V.  High  energy  gamma-ray  from  Li  -f  D. 
VI.  An  integrator  for  small  currents. 

1947  John  ElHs  Evans  Physics 

I.  A  study  of  gamma-ray  resonances  produced  by  proton  bombard- 
ment of  lithium  and  fluorine.  II.  The  energy  distribution  of  alpha- 
particles  from  Be'  formed  by  the  beta-decay  of  Li*. 

Wilton  Monroe  Fisher  Biology 

Studies  on  transovarial  infection  with  Borrelia  recurrentis  var.  turi- 
catse  in  Ornithodorus  turicata. 

Charles  Wilson  Malich  Physics 

The  disintegration  of  beryllium  by  deuterons. 

Jackson  Dan  Webster  Biology 

I.  Studies  on  the  life  cycle  of  Mesocestoides  latus  Mueller.  II.  The 

helminth  parasites  of  the  bob-white  quail. 

1948  Henry  Ernest  Baumgarten  Chemistry 
A  study  of  the  naphthenic  acids  from  Aruba  petroleum. 

Gordon  Lake  Bushey  Chemistry 

Isobaric  and  isothermal  dehydration  studies  on  pure  soap  crystals. 

James  Colwell  Harris  Physics 

Resonances  for  carbon  bombarded  by  deuterons. 

Neville  Carter  Hunsaker  Mathematics 

Extremal  curves  for  the  modulus  of  an  analytic  function. 

1949  Robert  Francis  Blunt  Physics 

The  dielectric  proporties   of  barium  titanate  at  low  temperatures. 
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Norman  Bell  Godfrey  Chemistry 

The  mechanism  of  the  decomposition  of  diazonium  salts  in  hydrox- 
ylic  solvents. 

William  Freeman  Love  Physics 

Magnetic  eflFects  in  a  rotating  superconductor. 

Gerald  Cleveland  Phillips  Physics 

A  study  of  carbon  bombarded  by  deuterons. 

Ward  Whaling  Physics 

Disintegration  of  Li°  by  deuterons. 

1950    John  Joseph  Banewicz  Chemistry 

An  investigation  of  the  electrical  conductivity  of  nickel  and  man- 
ganese oxides  as  a  fvmction  of  temperature  and  oxygen  content. 

Jacob  Walter  Beck  Biology 

The  effects  of  various  factors  on  the  tapeworm,  Hymenolepis 
diminuta,  as  indicated  by  the  measurement  of  egg  production  in 
single-worm  infections. 

David  Jacob  Besdin  Physics 

The  magnetic  moment  of  free  electrons. 

Robert  Elwyn  Fariss  Chemistry 

An  electrochemical  study  of  some  lead-polyphosphate  systems. 

Wallace  Simpson  Hay  Chemistry 

Boron  trifluoride  catalyzed  esterifications  with  olefins  and  the  prepa- 
ration of  some  stereochemically  interesting  polycyclic  compounds. 

Chester  Stephen  Morgan,  Jr.  Chemistry 

Thermodynamic  properties  of  straight  chain  hydrocarbons  adsorbed 
on  alumina  and  nickel  oxide-alumina  gels. 

William  Calvin  Overton,  Jr.  Physics 

Ultrasonic  attenuation  measurements  in  superconducting  metals. 

Clark  Phares  Read,  Jr.  Biology 

Studies  on  the  carbohydrate  and  related  metabolism  of  the  cestode, 
Hymenolepis  diminuta. 

Jasper  Edgar  Richardson  Physics 

A  study  of  the  high  energy  neutrons  from  C"  bombarded  by  deu- 
terons. 

Howard  Edward  Taylor  Mathematics 

Determination  of  the  type  and  properties  of  the  mapping  function 
for  certain  classes  of  Riemann  surfaces. 
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Nelson  James  Terrell,  Jr.  Physics 

Gamma  rays  from  beryllium  bombarded  with  alpha  particles  and 
from  boron  bombarded  with  deuterons. 

Harry  Bernard  Whitehurst  Chemistry 

Diamagnetic  properties  of  adsorbed  gases. 

1951     Luolin  Storey  Altenburg  Biology 

The  use  of  radioactive  phosphorus  in  studies  of  chick  embryo  in- 
fections with  vaccinia  and  influenza  virus. 

Lester  Marchant  Baggett  Physics 

Energy  levels  in  certain  light  nuclei. 

Samuel  Jarvis  Bame  Physics 

External,  internal  and  nuclear  pair  measurements  with  a  magnetic 
lens  pair  spectrometer. 

Lawrence  Lester  Bott  Chemistry 

Synthesis  of  some  optically  active  4,5  disubstituted  phenanthrene 
compounds. 

William  Henry  Burke,  Jr.  Physics 

Excitation  curves  and  angular  distributions  of  neutrons  from  the 
deuteron  bombardment  of  the  boron  isotopes. 

Jesse  Herndon  Burr,  Jr.  Biology 

The  vascular  system  of  the  rabbit  ovary  and  its  relationship  to 

ovulation. 

James  Wilford  Butler  Physics 

Neutron  thresholds  from  reactions  T(pn)He*,Li'(pn)Be\Be'(dn)B"*, 
and  0"(dn)F^'. 

Arthur  Lincoln  Draper  Chemistry 

I.  Isothermal  adsorption  studies  in  the  system  soap-water.  II.  The 
adsorption  of  water  by  silica  and  alumina  at  high  temperatures. 

William  Henry  Hinds  Chemistry 

The  decomposition  of  diazonimn  salts  in  the  presence  of  halide  ions. 

Burnett  Hood  Johnson  Chemistry 

The  heat  capacities,  heats  and  temperature  of  transitions  and  entropy 
of  1,2,3,-trimethylbenzene. 

Ernest  Donald  Klema  Physics 

Magnetic  analysis  of  the  charged  particle  groups  produced  by  the 
bombardment  of  carbon,  beryllium,  and  oxygen  with  deuterons. 
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Alan  Bentley  Lillie  Physics 

A  cloud-chamber  study  of  the  disintegration  of  oxygen  and  nitrogen. 

Robert  Lindsay  Physics 

A    study    of    the    magnetic    susceptibility    of    manganese    selenide. 

James  Lee  McAtee,  Jr.  Chemistry 

Crystal  structure  of  AlOOH  and  ScOOH. 

Dorothy  Mae  Melvin  Biology 

The  life  cycle  of  Monoecocestus  sigmodontis  (Chandler  and  Suttles, 
1925)  from  the  cotton  rat,  Sigmodon  hispidus,  with  some  notes  on 
immunity. 

Paul  Elliott  Merrified  Chemistry 

The   stability  characteristics    of   monodisperse  hydrophobic   sols. 

Emery  Bemlee  Miller  Chemistry 

Decomposition   of   meta   and   para   alkylbenzenediazonium   salts. 

Robert  Henry  Pry  Physics 

The  electromagnetic  forces  on  a  superconducting  sphere. 

Roland  Walter  Schmitt  Physics 

Adiabatic  thermal  changes  in  dielectrics  at  low  temperature. 

1952    John  Harold  Barrett  Physics 

A  theoretical  study  of  the  dielectric  constant  of  Perovsldte  type 
crystals. 

Jerry  Power  Conner  Physics 

I.  Cross  section  of  the  H'(d,n)He*  reaction.  II.  Cross  section  and 
angular  distribution  of  the  He'(d,p)He*  reaction.  III.  A  cloud  cham- 
ber study  of  the  scattering  of  fast  neutrons  in  oxygen. 

Jim  Douglas,  Jr.  Mathematics 

I.  Two  equivalence  methods  for  sequences  of  random  variables.  II. 
The   expansion   of   measures   on   series   of   orthogonal  measures. 

Isaac  Dvoretzky  Chemistry 

The   synthesis   of  esters   of  2,6-dimethyl-4-aminobenzoic   acid. 

Joseph  Amadeus  Fleck,  Jr.  Physics 

Quantum  mechanical  methods  in  the  electron  theory  of  metals. 

Robert  Carlton  Frost  Biology 

Fluid  and  electrolyte  shifts  in  the  hydrated  adrenalectromized  rat. 

Arthur  Laveme  Lathrop  Physics 

I.  Frozen  moments  in  a  superconductor.  II.  Gyromagnetic  efiFect  in  a 

superconductor. 
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Paul  Edwin  PfeiflFer  Mathematics 

Equivalence  of  measures  on  infinite  product  spaces. 

Hans  Jacob  Reiter  Mathematics 

Investigations  in  harmonic  analysis. 

Lonnie  William  Vernon  Chemistry 

The  structure  of  silica  gel. 

1953     Charles  Eugene  Boozer  Chemistry 

The  role  of  the  solvent  and  neighboring  hydrogen  atoms  on  the 
ionization  of  certain  2  —  pentyl  derivatives. 

Robert  Leon  Chuoke  Physics 

On    electronic    interactions    in    the    free-electron    model    including 

exchange. 

Philip  Joseph  Closmann  Physics 

Ultrasonic  velocity  measurements  on  potassium  chrome  alum. 

Charles  Falk  Cook  Physics 

14-18  mev  total  neutron  cross  section  of  K\  H^  Li',  Be',  B'",  B", 

C\0",  M3,A1",  andS^. 

Nelson  Mark  Duller,  Jr.  Physics 

A  study  of  secondary  particles  of  cosmic-ray  penetrating  showers 

at  3250  meters. 

Kendall  Ferris  Famularo  Physics 

Measurement   of   disintegration    energies    of   nuclear  reactions   by 
magnetic  analysis. 

Holland  Cleveland  Filgo,  Jr.  Mathematics 

Uniformizing   functions  for  certain   classes  of  symmetric  Riemann 
surfaces. 

Yuen  Chu  Leung  Chemistry 

The  crystal  structures  of  phosphorus  diiodide  and  phosphorus  sesqui- 
sulfide. 

Robert  James  Shalek  Biophysics 

The  formation  of  hydrogen  peroxide  in  water  by  ionizing  radiation. 

Stanley  Elliot  Siegel  History 

A  political  history  of  the  Texas  Republic:  1836-1845. 

James  Richard  Smith  Physics 

Cloud  chamber  studies  of  the  scattering  of  14.1  mev  neutrons  in 
nitrogen,  helium,  and  hydrogen. 
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Elmo  Joseph  Stewart  Mathematics 

Some  properties  of  a  harmonic  function  in  the  neighborhood  of  an 
isohited  singularity. 

Richard  Taylor  Swim  Physics 

Some  flow  properties  of  Hquid  helium  II. 

1954    Charles  Rex  Adams  Chemistry 

Structure  and  surface  properties  of  dual  oxide  gels  in  the  system 
Be  O-InoO,. 

David  Virgil  Aldrich  Biology 

Influence  of  male  sex  hormone  level  in  the  host  on  the  rat  tapeworm, 
Hymenolepis  diminuta. 

Robert  Demo  Bent  Physics 

Pair  spectrograph  measurements  of  the  radiations  from  the  deuteron 
bombardment  of  B'",  C",  and  F"  and  the  proton  bombardment  of 
B"  and  F". 

Beauford  Chambless  History 

The  first  president  of  Texas.  The  Life  of  David  Gouvemeur  Burnet, 

WilHam  Gerald  Dacres  Chemistry 

Studies  on  the  metaboHsm  of  Hymenolepis  diminuta  with  special 
reference  to  desoxyribonucleic  acid,  vitamin  B12  and  fat. 

Thomas  Muir  Galhe  Mathematics 

Applications  of  differential  operators  in  the  theory  of  Dirichlet 
series. 

Donald  Heyneman  Biology 

Studies  on  immunity  induced  by  the  dwarf  mouse  tapeworm, 
Hymenolepsis  nana,  in  white  mice  and  rats. 

Joe  Earle  Hodgkins  Chemistry 

The  isothiocyanates  of  rape  and  papaya. 

Mildred  Claire  Hoop  French 

Une  interpretation  nouvelle  de  la  vie  et  Toeuvre  d'Andre  Gide. 

Calvin  Michael  Coppinger  Chemistry 

I.  Amine  catalyzed  decomposition  of  alkyl  chlorosulfites.  II.  Isotope 
effect  in  acetolysis  of  methyl-p-tolylc  arbinyl  chloride. 

Seymour  Carson  Biology 

Studies  on  the  metabolism  of  the  cestode,  Hymenolepis  diminuta 
and  its  host,  with  special  reference  to  the  sulfur  amino  acids  and 
related  substances. 
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Leon  Kraintz  Biology 

Studies  with  radioactive  protein  hormone  preparation. 

Royal  William  Randall,  Jr.  Mathematics 

Some  aspects  of  Dirichlet  series. 

Sammy  Mehedy  Ray  Biology 

Biological  studies  of  Dermocystidium  marinum,  a  fungous  parasite 
of  oysters. 

RoH  Malcolm  Sinclair  Physics 

Gamma  radiation  from  certain  nuclear  reactions. 

Tommy  Clark  Singleton  Chemistry 

The  synthesis  and  diazotization  of  some  aminophenanthrenes. 

Robert  Franklin  Sippel  Physics 

Pair   spectrograph   measurements    of   the   radiations   from    deutron 

bombardment  of  C",  N",  Be^  Li',  and  B". 

Raymond  Dean  Taylor  Chemistry 

The  heat  capacities,  heats  and  temperatures  of  transitions,  and  the 
entropy  of  1,2,3-trimethylbenzene  and  of  1,3,5-trimethylbenzene. 

Lewis  Chisholm  Thompson  Physics 

Gamma  rays  from  some  nuclear  reactions.  Gamma  rays  from  the 
inelastic  scattering  of  14  Mev.  neutrons  in  C",  O^',  and  N". 

1955    Robert  Melvin  Brugger  Physics 

A  Study  of  the  Nuclear  Reactions  Sc''(p,n)Ti'^  Cu''(p,n)Zn'',  Cu*^ 
(p.n)Zn'=^  Zn(p,n)Ga,  and  N"(d,n)0" 

John  Howard  Bums  Chemistry 

The  Crystal  Structure  of  Arseno  Methane 

Calvin  Michael  Coppinger  Chemistry 

I.  Amine  Catalyzed  Decomposition  of  Alkyl  Chlorosulfites.  II.  Iso- 
tope EflFect  in  Acetolysis  of  Methyl-p-Tolylcarbinyl  Chloride 

Orrin  Kingsbery  Crosser  Chemical 

Enginering 
Condensing  Heat  Transfer  within  Horizontal  Tubes 

Seymour  Carson  Biology 

Studies  on  the  Metabolism  of  the  Cestode,  Hymenolepsis  diminuta 
and  Its  Host,  with  Special  Reference  to  the  Sulfur  Amino  Acids  and 
Related  Substances 

Charles  Robert  Gossett  Physics 

Nuclear  Energy  Levels  by  Absolute  Magnetic  Analysis  of  Inelastic 
Proton  Scattering 
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James  Alexander  Hummel  Mathematics 

Doubly  Ortliogonal  Functions  on  Riemann  Surfaces 

Guy  Johnson,  Jr.  Mathematics 

I.  Collective  Singularities  of  Families  of  Analytic  Functions 

II.  Regions  of  Flatness  for  Analytic  Functions  and  Their  Derivatives 

Alma  Louise  Lowe  English 

The  Travel  Writing  of  Henry  James 

Robert  Melvin  McLeod  Mathematics 

On  the  Zeros  of  the  Derivatives  of  Some  Entire  Functions 

Jerry  Bascervil  Marion  Physics 

Energy  Levels  of  Light  Nuclei  from  the  Accurate  Determination  of 
Neutron  Threshold  Energies 

Nils  Lilienberg  Muench  Physics 

EflFects  of  Stress  on  Superconductivity 

James  Thomas  Richardson  Physics 

Antiferromagnetism  in  Colloidal  Nickelous  Oxide 

Herbert  Lyndon  Taylor  Physics 

Determination   of   Non-Elastic   Scattering   Cross   Sections   for   Fast 
Neutrons 

Amy  Lee  Turner  English 

The  Visual  Arts  in  Milton's  Poetry 

Pat  Morris  Windham  Physics 

Energy  Levels  in  Iron,  Nickel,  Manganese  and  Copper  by  Magnetic 
Analysis 

Thomas  Stone  Teasdale  Physics 

Permanent  Magnetic  Moments  of  a  Superconducting  Sphere 

1956    George  Dale  Buchanan  Biology 

Studies  on  the  Reproductive  Physiology  and  Certain  Aspects  of  the 
Natural  History  and  Anatomy  of  Dasypus  Novemcinctus 

Earl  Wesley  Fornell  History 

Island  City.  The  Story  of  Galveston  on  the  Eve  of  Secession  1850- 
1860 

James  Albert  Green  Biology 

Studies  on  Pigmentation  and  Metabolism  in  Serratia  Marcescens 

George  Richard  Healy  Biology 

Studies  on  the  Biology  and  Immunity  of  the  Sheep  Liver  Fluke, 
Fasciola  Hepatica  in  Albino  Rabbits 
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Flynt  Kennedy  Chemistry 

Part    One— The    l-Methylenecyclopropane-2,3-dicarboxylic    Acids 
Part   Two— The    l-MethyIcyclopropane-2,3-dicarboxylic   Acids 

David  Brian  McElroy  History 
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Review  of  Physiological  Aspects  and  Consequences  of  Parasitism,  edited 
by  William  H.  Cole,  witla  six  contributors,  in  American  Journal  of 
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"History  of  Aedes  aegypti  control  work  in  Texas,"  Mosquito  News,  16 
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Monkeys,"  Journal  of  Parasitology.  (Forthcoming.) 

Chandler,  Asa  C,  and  S.  M.  Ray 

"Dermocystidium  marinum,  a  Parasite  of  Oysters,"  A  Parasitological 
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"Regional  Distribution  of  Glycogen  in  the  Rat  Cestode,  Hymenolepis 
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"The  Structures  of  Sinigrin  and  Sinalbin;  An  Enzymatic  Rearrangement," 
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"Southern  Seaport  Strategy  During  the  Civil  War,"  Civil  War  History. 

(Forthcoming.) 

"The  Abduction  of  Free  Negroes  and  Slaves,"  The  Southwestern  Historical 
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FULTON,  JAMES  STREET 

"Bergson's  Rehgious  Interpretation  of  Evolution,"  The  Rice  Institute 
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